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Description 

Enkephalinase or, more specifically, endopeptkJase-24.11, is a mammalian ectoenzyme which is involved in the 
metabolic degradation of certain circulating regulatory peptides. This enzyme, which is a Zn +2 -metallopeptidase, exerts 
5 its effect by cleaving the extracellular peptides at the amino group of hydrophobic residues and thus inactivates the pep- 
tides as regulatory messengers. 

Enkephalinase is involved in the metabolic degradation of a variety of circulating regulatory peptides including 
endorphins, such as p-endorphin and the enkephalins, atrial natriuretic peptide (ANP), and other circulating regulatory 
peptides. 

10 Endorphins are naturally-occurring polypeptides which bind to opiate receptors in various areas of the brain and 
thereby provide an analgesic effect by raising the pain threshold. Endorphins occur in various forms including a-endor- 
phin, p-endorphin, y-endorphin as well as the enkephalins. The enkephalins, i.e., Met-enkephalin and Leu-enkephalin, 
are pentapeptides which occur in nerve encfings of brain tissue, spinal cord and the gastrointestinal tract. Like the other 
endorphins, the enkephalins provide an analgesic effect by binding to the opiate receptors in the brain. By inhibiting 

is enkephalinase, the metabolic degradation of the naturally-occurring endorphins and enkephalins are inhibited, thereby 
providing a potent endorphin- or enkephalin-mediated analgesic effect. Inhibition of enkephalinase would therefore be 
useful in a patient suffering from acute or chronic pain. Inhibition of enkephalinase would also be useful in providing an 
antidepressant effect and in providing a reduction in severity of withdrawal symptoms associated with termination of 
opiate or morphine administration. 

20 ANP refers to a family of naturally-occurring peptides which are involved in the homeostatic regulation of blood 
pressure, as well as sodium and water levels. ANP have been found to vary in length from about 21 to about 126 amino 
acids with a common structural feature being one or more disulfide-looped sequences of 17 amino acids with various 
amino- and carboxy-terminal sequences attached to the cystine moiety. ANP have been found to bind to specific bind- 
ing sites in various tissues including kidney, adrenal, aorta, and vascular smooth muscle with affinities ranging from 

25 about 50 pico-molar (pM) to about 500 nano-molar (nM) [Needleman, Hypertension 7, 469 (1985)]. In addition, it is 
believed that ANP binds to specific receptors in the brain and possibly serves as a neuromodulator as well as a con- 
ventional peripheral hormone. 

The biological properties of ANP involve potent diuretic/hatriuretic and vasodilatory/hypotensive effects as weH as 
an inhibitory effect on renin and aldosterone secretion {deBold, Science 23Q, 767 (1985)]. By inhibiting enkephalinase. 

30 the metabolic degradation of the naturally-occurring ANP is inhibited, thereby providing a potent ANP-mediated diuretic, 
natriuretic, hypotensive, hypoakfosteronemic effects. Inhibition of enkephalinase would therefore be useful in a patient 
suffering from disease states characterized by abnormalities in fluid, electrolyte, blood pressure, intraocular pressure, 
renin, or aldosterone homeostasis, such as, but not limited to, hypertension, renal diseases, hyperaldosteronemia, car- 
diac hypertrophy, glaucoma and congestive heart failure. 

35 In addition, the compounds of the present invention are inhibitors of Angiotensin-Converting Enzyme {AGE). ACE 
is a peptidyt dipeptidase which catalyzes the conversion of angiotensin I to angiotensin II. Angiotensin II is a vasocon- 
strictor which also stimulates aldosterone secretion by the adrenal cortex. Inhibition of ACE would therefore be useful 
in a patient suffering from disease states such as hypertension and congestive heart failure [See William W. Douglas, 
"Polypeptides - Angiotensin, Plasma Kinins, and Others", Chapter 27, in GOODMAN ANDGILLMAN*S THE PHARMA- 

40 COLOGICAL BASIS OF THERAPEUTICS. 7th edition, 1985, pp. 652-3, MacMillan Publishing -Co., New York, New 
York]. In addition, it has been disclosed that ACE inhibitors are useful in treating cognitive disorders ^German Applica- 
tion No. 3901 -291 -A, published August 3, 1 989]. 

EP-A-0 128 728 describes substituted lactam derivatives which are useful as angiotensinase and enkephalinase 
inhibitors. 

45 The present invention provides novel compounds of the formula (0 
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C0 2 R3 



wherein 



B 1 and B2 are each independently hydrogen; hydroxy; 

-OR2 wherein R 2 is a CrC 4 alkyt or an Ar-Y group wherein Ar is a phenyl or naphlhyl group unsubstituted 
or substituted with from one to three substituents selected from the group consisting of methylenedioxy, hydroxy, 
C^-alkoxy, fluoro and chloro and Y is a hydrogen or alkyl; or, where and B2 are attached to adjacent 
25 carbon atoms, and B2 can be taken together with said adjacent carbons to form a benzene ring or methylenedi- 
oxy; 

A is a bond, methylene or oxygen, sulfur or NR 4 or NCOR5 wherein R4 is hydrogen, aC,^ alkyl or an Ar-Y- group 
and R 5 is -CF 3 , a C^o alkyl or an Ar-Y- group; 
R3 is hydrogen or -CH 2 OC(0)C(CH3)3; 
30 Ri is hydrogen, alkyl or -CHsOqOJ-CfCHsfe; and 
n is an integer 1 to 3. 

The present invention further provides a pharmaceutical composition useful in inhibiting enkephalinasecontaining 
a compound of Formula (I). The present invention also provides a pharmaceutical composition useful in inhibiting ACE 
35 containing a compound of Formula^!). 

In addition, the present invention provides a composition comprising an assayable amount of a compound of For- 
mula (I) in admixture or otherwise in association with an inertcarrier. The present invention also provides a pharmaceu- 
tical composition comprising an effective inhibitory amount of a compound of Formula (I) in admixture or otherwise in 
association with one or more pharmaceutical^ acceptable carriers or excipients. 
40 As used herein, the term "C^ alkyl" refers to a saturated straight or branched chain hydrocarbyl radical of one 
to four carbon atoms and includes methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tertiary butyl and the like. The terms 
"C r C 8 alkyl" and "CrC 10 alkyl" refer to saturated straight or branched chain hydrocarbyl radicals of one to eight and 
one to ten carbon atoms, respectively, including methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl. tertiary butyl, pentyl, 
isoperrtyl, hexyl, 2,3<limethyl-2-butyl, heptyl, 2,2-dimethyl-3-pentyl,2-methyl^-hexyl, octyl, 4-methyl-3-heptyl and the 
45 like. The term "halogen", "halo", "halide" or "X" refers to a chlorine, bromine, or iodine atom. 

As used herein, the term "Ar-Y-" refers to a radical wherein Ar is an aryl group and Y is a C0-C4 alkyl. The term "Ar" 
refers to a phenyl or naphthyl group unsubstituted or substituted with from one to three substituents selected from the 
group consisting of methylenedioxy, hydroxy,^** alkoxy, fluoro and chloro. The term "C0-C4 alM" to a satu- 
rated straight a branched chain hydrocarbyl radical of zero to four carbon atoms and includes a bond, methyl, ethyl, 
propyl, isopropyl, n-butyl, isobutyl. tertiary butyl and the like. Specifically included within the scope of the term "Ar-Y-" 
are phenyl, naphthyl, phenylmethyl or benzyl, phenylethyl. p-methoxybenzyl, p^luorobenzyl and p^hlorobenzyl. 

As used herein, the designation "*W refers to a bond to a cWral atom for which the stereochemistry is not desig- 
nated and compounds of Formula I wherein A is a bond is understood to be a 5-membered ring. 

The corrpounds of Formula I wherein A is methylene, oxygen, sulfur or NH, is t-butyl and R 3 is diphenylmethyl 
can be prepared by utilizing procedures and techniques well known and appreciated by one of ordinary skill in the art. 
A general synthetic scheme for preparing these compounds is set forth in Scheme A wherein all substituents. unless 
otherwise indicated, are previously defined. 
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The compounds of Formula I wherein A is a bond, methylene, oxygen, sulfur or NH can be prepared by reacting 
40 the appropriate 3-phenyl-2-carbalkoxyalkylpropionic acid compound of structure 2 with the appropriate amino com- 
pound of structure 1 For example, the appropriate amino compound of structure 1 can be reacted with the appropriate 
3-r^enyl-2K»rbaIkDxyalkylpropionic acid compound of structure 2 in the presence of a coupling reagent such as €£DQ 
(1-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline), DCC (1,3<licyclohexylcarbodiimide), or diethyteyanophosphnate in 
a suitable aprotic solvent, such as methylene chloride to give the appropriate tricyclic compound of Formula I. 
45 Alternatively, the 3-phenyl-2-carbalkoxyaIkylpropionic acid compound of structure 2 can be converted to the corre- 
sponding 3i3henyl-2-carbalkoxyalkylpropionic acid, acid chloride, followed by reaction with the appropriate aminocom- 
pound of structure 1 to give the appropriate compound of Formula I. 

As summarized in Table 1 , the and R 3 groups on the compounds of structure a can be manipulated using tech- 
niques and procedures well known and appreciated by one of ordinary skill in the art to give the -corresponding com- 
so pounds of structures 4 through 2. 

For example, both the diphenylmethyl ester functionality and the t-butyl ester functionality of the appropriate com- 
pound of structure a can be removed using trif luoroacetic acid to give the appropriate dicarboxylic acid compound of 
structure £ 

For example, the appropriate tricyclic compound of structure a. wherein R t is t-butyl and R 3 is diphenylmethyl, is 
55 contacted in an appropriate acidic solvent such as trifluoroacetic acid. The reactants are typically stirred together at 
room temperature for a period of time ranging from 1 -24 hours. The carboxytic acid compound of structure 4 is recov- 
ered from the reaction zone by extractive methods as is known in the art It can be purified by silica gel chromatography. 

Both the carboxytic acid functionalities of the appropriate dicarboxylic acid compound of structure 4 can be reester- 
rfied using techniques and procedures well known and appreciated in the art *Fbr example, a dipivaloyi methyl ether 
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ester compound of structure § can be prepared by treating the dicarboxylic acid compound of structure 4 with 2 molar 
equivalents of chloromethyl pivalate in a suitable aprotic solvent, such as dimethylformamide along with a non-nude- 
ophilic base, such as cesium carbonate. 

The diphenytmethyl ester functionality of the appropriatetricydic compound of structure 2. wherein R 1 isCt -C 4 and 

5 R 3 is diphenytmethyl can be selectively removed using catalytic hydrogenation as is Known in the art to give the appro- 
priate C r C 4 alkyl ester/carboxylic acid compound of structure fi. For example, the C r C 4 alkyl ester/carboxylic acid 
compound of structure § can be prepared by treating the appropriate tricydic compound of structure 2. wherein R 1 is 
C«i-C 4 and R3 is diphenylmethyt with a catalytic amount of palladium/carbon and a molar excess of ammonium formate. 
The reactants are typically contacted in a suitable polar organic solvent such as methanol. The reactants are typically 

10 contacted at room temperature for a period of time ranging from 3 minutes to 24 hours. The C1 -C4 alkyl ester/carboxylic 
acid compound of structure 6 can be recovered from the reaction zone by filtration and evaporation of the solvent 

The carboxylic acid functionality of the appropriate Cj -C 4 alkyl ester/carboxylic acid compound of structure fi can 
be reesterif ied to give the appropriate C 1 -C 4 alkyl ester/pivaloyl methyl ether ester of structure 7. For example, a-Cj -C 4 
alkyl ester/pi valoyloxymethyl ester compound of structure Z can be prepared by treating the appropriate C^-C 4 alkyl 

15 ester/carboxylic add compound of structure § with 1 molar equivalent of chloromethyl pivalate in a suitable aprotic sol- 
vent, such as dimethylformamide along with a non-nudeophilic base, such as cesium carbonate. 

The C r C 4 alkyl ester functionality of the appropriate^ -C 4 alkyl esterfcivaloyl methyl ether ester of structure L 
wherein the C1-C4 alkyl ester is not t-butyl, can be hydrolyzed under basic conditions, such as lithium hydroxide in meth- 
anol, as is known in the art to give the carboxylic acid/pivaloyl methyl ether ester of structure 8. 

20 The compounds of Formula I wherein R 1 is pivaloylaxymethyl ester and R 3 is hydrogen can be prepared in a multi- 
step process. 

For example, the alkyl ester functionality of the appropriate Cy-C 4 alkyl ester/diphenylmethyl ester of the 
appropriate tricyclic compound of structure 2. wherein the -C 4 alkyl ester is not t-butyl can be hydrolyzed under basic 
conditions, such as lithium hydroxide in methanol, as is known in the art, to give the intermediate carboxylic add/diphe- 

25 nylmethyl ester compound. 

The carboxylic acid functionality of the appropriate intermediate carboxylic acid/diphenylmethyi ester compound 
can then be reesterif ied to give the intermediate pi valoyloxymethyl ester/diphenylmethyl ester compound. For example, 
an intermediate pivaloybxymethyl/diphenylmethyl ester compound can be prepared by treating the appropriate inter- 
mediate carboxylic acid/diphenylmethyl ester compound with 1 molar equivalent of chloromethyl pivalate in a suitable 

30 aprotic solvent, such as dimethylformamide along with a non-nudeophilic base, such as cesium carbonate. 

The diphenytmethyl ester functionality of the appropriate intermediate pivalcyloxymethyl/diphenylmethyt ester com- 
pound can be removed by hydrogenation as is known in the art to give the pivaloyloxymethyl/carboxylic add compound 
of structure 3. For example, the pivaioy ioxym ethyl/carboxyl ic add compound of structure Scan be prepared by treating 
the appropriate intermediate prvaloyloxymethyl/diphenylmethyl ester compound with a catalytic amount of palla- 

35 dium/carbon and a molar excess of ammonium formate. The reactants are typically contacted in a suitable polar organic 
solvent such as methanol. The reactants are typically contacted at room temperature for a period of time ranging from 
3 minutes to 24 hours. The pivaJoyloxymethyl/carboxylic acid compound of structure 9 can be recovered from the reac- 
tion zone by f Dtration and evaporation of the solvent. 

40 

TABLE 1 
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The compounds of Formula I wherein A is -NR 4 can be prepared by techniques and procedures well known and 
appredated by one of ordinary skill in the art. A general synthetic procedure for preparing these compounds is set forth 
in Scheme B. In Scheme B, ail substituents unless otherwise indicated are as previously defined. 
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40 Scheme B provides a general synthetic procedure for preparing the compounds of Formula I wherein A is -NR4. 
The amino functionality of the appropriate amino compound of structure 1Q is subjected to reductive alkylation with the 
appropriate aldehyde of structure U using sodium cyanoborohydride, as is well known in the art, to give the corre- 
sponding N-alkylamino compound of structure 12. 

The R 1 and R3 groups on the compounds of Formula 1 wherein A is -NR 4 <&n be manipulated as described preri- 
45 ously in Scheme A and Table 1 . 

The compounds of Formula I wherein A is -NCOR 5 can be prepared by techniques and procedures well known and 
appreciated by one of ordinary skill in the art A general synthetic procedure for preparing these compounds is set forth 
in Scheme C. In Scheme C. all substrtuents unless otherwise indicated are as previously defined. 
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Scheme C 
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Scheme C provides a general synthetic procedure for preparing the compounds of 'Formula I wherein A is -NCOR 5 . 
The appropriate amino compound of structure Ifl is acylated using the appropriate acyl chloride of structure 13 or the 
appropriate anhydride of structure 14, as is well known in the art, to give the corresponding N-acylamino compound of 
structure 15. 

The groups and R 3 may be manipulated by techniques and procedures well known and appreciated in the art 
and described previously in Scheme A and shown in Table 1 . 

Starting materials for use in Scheme A through Scheme C are readily available to one of ordinary skill in the art. 
For example, certain tricyclic amino compounds of structure I wherein X is S are described in -European Patent Appli- 
cation 0 249 223 (December 16, 1987) and certain other tricyclic amino compounds of structure 1 wherein A is meth- 
ylene may also be prepared as described in this European Patent Application of Flynn and Beight. 

Tricyclic amino compounds of structure 1 wherein A is O may be prepared as described in^Scheme D. In Scheme 
D, all substituents unless otherwise indicated are as previously defined. 
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Scheme D provides a general synthetic procedure for preparing amino compounds of structure 1 wherein A is O. 

In step a, the appropriate phthalimide blocked <S)-phenylalanine derivative of structure 1£ is converted to the cor- 
responding acid chloride, then reacted with the appropriate L-serine methyl ester of structure 17 to give the correspond- 
ing 1 -oxo-3-phenylpropyi-L-serine methyl ester of structure Jfl. 

For example, the appropriate phthalimide blocked (S)-phenyialanine derivative of structure 16-can be reacted with 
oxalyl chloride in a suitable aprotic solvent, such as methylene chloride. The resulting acid chloride can then be coupled 
with the appropriate L-serine methyl ester of structure 12 using N-methytmorpholine in a suitable aprotic solvent, such 
as dimethylformamide. to give the appropriate 1 -oxo-3-phenylpropyl-L-serine methyl ester of structure 18. 

In step b, the hydroxy functionality of the appropriate 1-oxo-3-phenyipropyl-L-serine methyl ester of structure 18 is 
allylated with the allyl imidate of structure 13 to give the corresponding 1-oxo-3-phenylpropyl-L-serineO-allyl methyl 
ester of structure 2Q. 

For example, the appropriate 1 -cxo-3-phenylpropyl-L-serine methyl ester of structure j£ is contacted with 2 molar 
equivalents of the allyl imidate of structure 19 and a molar equivalent of a suitable acid such as trif luoromethanesuKonic 
acid. The reactants are typically contacted in a suitable organic solvent mixture such as methylene chloride/cyclohex- 
ane. The reactants are typically stirred together at room temperature under an inert atmosphere for a period of time 
ranging from 2-24 hours. The 1-oxo-3-phenylpropyl-L-serine-0-allyl methyl ester of structure 2Q is recovered from the 
reaction zone by extractive methods as is known in the art. It may be purified by silica gel chromatography or crystalli- 
zation. 

In step c, the appropriate 1 -Qxo-3-phenylpropyl-L-serine-Onaliyl methyl ester of structure 20 is cyclized to give the 
corresponding (4S)-enamine of structure 21. 

For example, the appropriate 1 -oxo-3-phenylpropyl-L-serine-O-allyl methyl ester of structure 2Q is first -contacted 
with a molar excess of a mixture of ozone/oxygen. The reactants are typically contacted in a suitable organic solvent 
mixture such as methylene chloride/methanol. The reactants are typically stirred together for a period of time ranging 
from 5 minutes to 30 minutes or until a blue color persists and at a temperature range of from -78°C to -40°C. The reac- 
tion is quenched with an excess of methylsulf ide and the intermediate aldehyde compound recovered from the reaction 
zone by extractive methods as is known in the art. 

The intermediate aldehyde compound is then contacted with trifluoroacetic acid in a suitable aprotic solvent, such 
as methylene chloride to give the corresponding (4S)-enamine of structure 21. 

In step d. the appropriate (4S)-enamine of structure 21 is cyclized to give the c»rresponding^4S)-tricyclic-com- 
pound of structure 22 by an acid catalyzed Friedel-Crafts reaction. For example, the appropriate (4S)-enamineof struc- 
ture 21 can be converted to the corresponding (4S)-tricyclic compound of structure.22 by treatment with a mixture of 
trif luoromethane sulfonic acid and trifluoroacetic anhydride in a suitable aprotic solvent, such as methylene chloride. 

In step d, it may be necessary to reesterif y the carboxy functionality due to the conditions of the work-up. For exam- 
ple, treatment of the crude product with bromodiphenylmethane in a suitable aprotic solvent, such as dimethylforma- 
mide along with a non-nucleophilic base, such as cesium carbonate, may be used to give the corresponding <4S)- 
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diphenyimethyl ester. 

In step e, the phthalimide protecting group of the appropriate <4S) -tricyclic compound of structure 22 is removed to 
give the corresponding amino compound of structure 22 wherein X is O. For example, the phthalimide protecting group 
of the appropriate (4S)-tricyclic compound of structure 22 can be removed using hydrazine monohydrate in a suitable 
s protic solvent such as methanol, to give the corresponding <4S)-tricyclic amino compound of structure 2& 

Tricyclic amino compounds of structure 1 wherein A is NH may be prepared as described in Scheme E. In Scheme 
E, all substituents unless otherwise indicated are as previously defined. 

10 Scheme E 
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25 Scheme E provides an alternative general synthetic procedure for preparing amino compounds of structure 1 
wherein A is NH. 

In step a, the appropriate phthalimide blocked (S)-phenylalanine derivative of structure Ifi is converted to the cor- 
responding acid chloride, then reacted with the appropriate 3-trifluoracety1amino-3-allyl-L-2-aminopropionic acid, 
methyl ester of structure 24 to give the corresponding 1-oxo-3-phenylpropyi-N-trifluoracetyl-N-allyl-L-amino acid, 
30 methyl ester of structure 25 as described previously in Scheme D, step a. 

In step b t the appropriate 1-oxo-3-phenytpropyl-N-trifluoracetyl-N-allyl-L-amino acid methyl ester of structured is 
cyclized to give the corresponding enamine of structure 2§ as described previously in Scheme O, step c. 

In step c. the appropriate (4S)-enamine of structure 2S is cyclized to give the corresponding <4S)-tricyclic com- 
pound of structure 21 as described previously in Scheme D, step d. 
35 In step d. the phthalimide protecting group of the appropriate (4S)-tricyclic compound of structure 2Z is removed to 
give the corresponding (4S)-amino compound of structure 28 wherein X is NH as described in Scheme D, step e. 

Tricyclic amino compounds of structure I wherein A is methylene may be prepared asdescrfoed in Scheme f. In 
Scheme F, all substituents unless otherwise indicated are as previously defined. 
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Scheme F provides a general synthetic procedure for preparing the tricyclic amino compounds of structure 1 
wherein A is methylene. 

In step a, the appropriate phthalimide blocked (S)-phenylalanine derivative of structure 16 can be converted to the 
corresponding acid chloride, then reacted with the appropriate amino acid methyl -ester of structure 2§ in a coupling 
reaction. For example, the appropriate phthalimide blocked (S)-phenylalanine derivative of structure Ifi can be reacted 
with oxatyl chloride in a suitable aprotic solvent, such as methylene chloride. The resulting acid chloride can then be 
coupled with the appropriate amino acid methyl ester of structure 29 using N-methylmorphoJine in a suitable aprotic sol- 
vent, such as dimethyrformamide, to give the appropriate 1-oxo-3-phenylpropyl-amino acid methyl ester derivative of 
structure 30.. 

In step b f the hydroxymethylene functionality of the appropriate 1 -oxo-3-phenylpropyl-amino acid methyl ester 
derivative of structure 30 can be oxidized to the appropriate aldehyde of structure 31 by oxidation techniques well 
known and appreciated in the art. For example, the hydroxymethylene functionality of the appropriate 1-oxo-3-pheny1- 
propyl-amino acid methyl ester derivative of structure 30. can be oxidized to the appropriate aldehyde of structure 31 by 
means of a Swern oxidation using oxalyl chloride and dimethylsutfoxide in a suitable aprotic solvent, such as methylene 
chloride. 

In step c, the appropriate aldehyde of structure 31 can be cyclized to the appropriate enamine of structure 32 by 
acid catalysis. For example, the appropriate aldehyde of structure 31 can be cyclized to the appropriate enamine of 
structure 32 by treatment with trifluroacetic acid in a suitable aprotic solvent such as methylene chloride. 

In step d, the appropriate enamine of structure 32 can be converted to the corresponding tricyclic compound of 
structure 33 by an acid catalyzed Friedel-Crafts reaction. For example, the appropriate enamine of structure 32 can be 
converted to the corresponding tricyclic compound of structure 33 by treatment with a mixture of trifluoromethane sul- 
fonic acid and trif luoroacetic anhydride in a suitable aprotic solvent, such as methylene chloride. 

In step d, it may be necessary to reesterrfy the carboxy functionality due to the conditions of the work-up. For exam- 
ple, treatment of the crude product with bromodiphenylmethane in a suitable aprotic solvent, such as dimethyrforma- 
mide along with a non-nucleophilic base, such as cesium carbonate, may be used to give the corresponding 
diphenylmethyl ester. 

In step e, the phthalimide protecting group of the appropriate tricyclic compound of structure 33 can be removed 
using techniques and procedures well known in the art For example, the phthalimide protecting ^roup of the appropri- 
ate tricyclic -compound of structure 33 can be removed using hydrazine monohydrate in a suitable protic solvent such 
as methanol, to give the corresponding amino compound of structure M- 

The compounds of Formula I wherein A is a bond can be prepared by utilizing procedures and techniques well 
known and appreciated by one of ordinary skill in the art. A general synthetic scheme for preparing these-compounds 
is set forth in Scheme Q wherein all substituents, unless otherwise indicated, are previously defined. 
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SchemetS provides a general synthetic procedure for preparing compounds of formula I wherein A is a bond. 
In step a, the N-(phenylmethylene)glycine methyl ester of structure 25 can be treated with one equivalent of a non- 
nucleophilic base, such as lithium diisopropylamide, in a suitable aprotic solvent, such as tetrahydrofuran, followed by 
addition of a 4-halobutene of structure 36 to give 2-(3-butenyl)-N-(phenylmethylene)glycine methyl ester of structure SI 
In step b. the N-(phenylmethylene) functionality of 2-<3-butenyl)-N-(phenylmethylene)glycine methyl ester of struc- 
55 ture 37 can be hydrolyzed under acidic conditions, such as with hydrochloric acid in a suitable aprotic solvent-such as 
ethyl ether to give 2-(3-butenyl)-glycine methyl ester of structure 38. 

In step c, the appropriate amide compound of structure 39 can be prepared by reacting the appropriatephthalimide 
protected (S)-phenyialanine compound of structure Jfi with 2-(3-butenyl)-glycine methyl .ester of structure 3fi under 
coupling reaction conditions, such as with EEDQ, in a suitable aprotic solvent, such as methylene chloride. 



14 



EP 0534 492 B1 



In step d, the olefin functionality of the appropriate amide compound of structure 29 can be converted to the appro- 
priate aldehyde compound of structure 4Q under conditions of oxidative cleavage, such as treatment with ozone in a 
suitable solvent mixture, such as methylene chloride and methanol. 

Thecompounds of Formula I wherein A is a bond can be prepared from an appropriate aldehyde of structure 4Q in 
a process as outlined previously in Scheme F, steps c-e and Scheme A. 

The individual 3(S) and 3(R) esters of the compounds of Formula I wherein A is a bond can be prepared from an 
appropriate aldehyde of structure 4fi in a process as outlined previously in Scheme F, step c, separating the 3(S) and 
3(R) esters of the enamine compounds formed from the cyclization reaction described in Scheme F, step c and com- 
pleting the process as outlined in Scheme F, steps d-e and Scheme A. 

The groups Rj and R 3 may be manipulated by techniques and procedures well known and appreciated in the art 
and described previously in Scheme A and Table 1 . 

Starting materials for use in the general synthetic procedures outlined in Schemes D and G are readily available to 
one of ordinary skill in the art. For example, N a -(benzylaxycarbonyl)-p-{amino)-L-alanine is described in J. Am. Chem. 
Soc., 107(24) 7105 1985, N-(phenylmethylene)glycine methyl ester is described in J. Org. Chem. 41 3491 1976 and 
ally! trichloroacetimidate is described in J. Chem. Soc. Perkin Trans. 1(1 1) 2247 1985. 

The following examples present typical syntheses as described in Schemes A through G. These examples are 
understood to be illustrative only and are not intended to limit the scope of the present invention in any way. As used 
herein, the following terms have the indicated meanings: "g" refers to grams; "mmoT refers to millimoles; N mL" refers to 
milliliters; "bp" refers to boiling point; "mp" refers to melting point; "°C" refers to degrees Celsius; "mm Hg" refers to mil- 
limeters of mercury; "ui." refers to microliters; "ug" refers to micrograms; "nM" refers to nanomolar and "uM" refers to 
micromolar. 

Example 1 

Preparation of r 4S-r4«. 7a(R»V 12bBTl-7-Tn-Oxo-2-ra 
6-oxopyridor2.1-a1f21benzazepine-4-carboxvlic acid-MDL 101.287 

Scheme F. Step a: f S1-N-f2-M .3-Dihvdro-1 .3^ioxo-2H^ 
methyl egter 

Mix phthalic anhydride (1.82kgs, 12.3mde), (S)-phenylalanine(1.84kgs, 11.1 mole) and anhydrous dimethyHorma- 
mkJe (2.26L). Stir at 115-120°C for 2 hours under a nitrogen atmosphere. Pour into rapidly stirring water <32:6L) and 
cool overnight at 0°C. Filter, wash with cold water (2X2L) and air dry. Dissolve in a mixture of 9A ethanol {8.05L) and 
water (8.05L) and heat at reflux temperature. Gravity filter, cool to ambient temperature and refrigerate overnight at 
about 0°C. Rlter the crystallized product, wash with cold 50:50 9A ethanol/water (2X2L) and air dry to yield 2.96kg 
(90.3%) of N-phthaloyl-S)-phenylalanine; mp 1 77-1 79°C.( 

Mix N-phthaloyl-(S)-phenylalanine (50.2g, 0.17mole), methylene chloride (660mL) and cfimethytformamide <0.5mL) 
under a nitrogen atmosphere. Add oxalyl chloride (17.7mL, 0.2mole) over about 5 minutes with stirring. Stir at ambient 
temperature for 3 hours and evaporate the solvent in vacuo to leave N-phthaloyl-(S)-phenylalanine, acid trtiloride as a 
solid (54.3g, 101.9%). 

Mix 6-hydroxy-(S)-norleucine. methyl ester, hydrochloride salt (33.5g, 0.1 mole) and dimethylformamide<201mL), 
cool to about 0°C and place under nitrogen atmosphere. Add by drcpwise addition, N-methylmorpholine <51mL. 
0.46mole) with cooling so that the pot temperature stays at 0-5°C. Stir at 0-5°C for an additional 10 minutes, than add 
a solution of N-phthaloyl-(S)-phenylalanine, acid chloride (53.5g, 0.17mole) in methylene chloride (270mL) over 30 min- 
utes with cooling so that the temperature stays at 0-5°C. Remove the cooling bath and stir at room temperature for 18 
hours. 

Evaporate the methylene chloride in vacuo and dilute the remaining residue with ethyl acetate<800mL). -Extract the 
resulting mixture with water (800mL), separate the organic layer and extract with 1N hydrochloric acid-(270mL), fol- 
lowed by water (3X500mL). Dry the organic layer (MgS0 4 ), filter and evaporate in vacuo to yield crude productH[76g, 
98%). Dissolve the crude product in hot toluene (223.5mL), cool to room temperature, than cool overnight at about 0°C. 
Rlter the crystallized product, wash with cold toluene and air dry to yield 56.6g (76%) of the title compound; mp 128- 
130°C 

Scheme F. Step b: 2-(1 .3-Dihydro-1 .3-dioxo^H-isoirKi^ methyl ester 

Mix oxalyl chloride (80mL, 0.92mole) and methylene chloride <2L) and place under nitrogen atmosphere Cool 
below -50°C and add a solution of dimethyl sulfoxide (65.4mL, 0.92mole) in methylene chloride<425mL).Stir for 15 min- 
utes and add a solution of (S)-N-[2-(1,3-dihydro-1.3-diaxo-2H^ 

leucine, methyl ester (200g, 0.456mole) in methylene chloride 4800mL) over about 45 minutes, keeping the pot 
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temperature below -50°C for 30 minutes. Add triethylamine (420mL, 3.01 mole) over 30 minutes. Stir while warming to 
0°C over 1 .25 hours. Transfer the reaction mixture to a 12-liter flask. Stir and cool while adding absolution of OXONE 
(potassium peroxymonosutfate) (566g) in water (6.74L) at such a rate that the pot temperature stays below 15*C. Stir 
for 5 minutes, separate the organic layer and extract the aqueous layer with methylene chloride 41L). Combine the 
organic phases, dry (MgS0 4 ) and filter to yield the title compound as a solution. 

Scheme F. Step c: rS-m».R11-N- r2^1 .3-DihvdroH .3-dioxo-2H-isoindol--2-vn-1 -oxo-3-pheny1propyn-1 .2,3.4-tetrahydro- 

2- pyridinecarboxvlic acid, methyl ester 

Transfer the solution of 2-(1 ,3-dihydro-1 ,3-dioxo-2H-isoindol-2-yl)-1 -oxo-S-phenylpropylJ^-oxoKSJ-norleucine, 
methyl ester in methylene chloride (volume about 4.5L) to a 12-liter flask and place under nitrogen atmosphere. Stir and 
add trifluoroacetic acid (440mL, 5.71 mole) in one portion. Stir the resulting mixture at room temperature for one hour, 
then rapidly cool to about 0°C. Add a solution of sodium hydroxide~(240g, 6.0mole) in water <3.4L) in a slow stream to 
the vigorously stirred mixture at such a rate that the pot temperature stays at about 0°C. Separate the organic phase 
and extract the aqueous phase with methylene chloride (1 L). Combine the organic phases and dry (MgSO^. Filter and 
remove the solvent in vacuo to leave a residue (262g, 137%). 

Dissolve the above residue in diethyl ether (1L) and wash with water X5X500mL). Evaporate the organic phase in 
vacuo to leave a residue of 229g. Dilute the residue with methylene chloride <200mL) and purify by silica gel chroma- 
tography (methylene chloride) to yield a viscous residue of 225g. 

Dilute the above residue with diethyl ether (250mL) and allow to stand at room temperature for 24 hours.Tilter the 
solid, wash with diethyl ether, and air dry to yield 123.2g; mp 140-142.5°C. Recrystallize (methylene chloride 
(125mL)/isopropanol (615mL)) by boiling off the solvent until the pot temperature reaches 75°C and allowing the result- 
ing sample to stand at room temperature for 24 hours. Filter, wash with cold isopropanol and air dry to yield 101 .5g of 
the title compound; mp 144-146°C. 

Evaporate the filtrate from the 101.5g in vacuo to yield 24g. Recrystallize (isopropanol) to yield an additional 3.5g 
of the title compound. 

Evaporate the filtrate from the 123.2g in vacuo to leave 62g of oil. Purify by silica gel chromatography 425% ethyl 
acetate/75% hexane), collecting 21 -500mL fractions. Combine fractions 9-20 and evaporate in xacua to yield 35g of a 
viscous oil. Recrystallize three times (isopropanol/5mL/g) to yield an additional 1 1 .9g of the title compound; mp 142.5- 
144.5°C. Total yield of useful material: 116.9g (61.3%). 

Scheme F. Stepd: f4S-f4a. 7affl* V 12bBT1-7-rM.3-Dihvdro-1.3-dioxo-2H^ 2.3.4.6.7.8. 12b-octahydro-6- 

Qxopvridor2.1-ai r2lbenzazeoine-4-carboxvlic acid, diphenylmethvl ester 

Mix trifluoromethanesulfonic acid (500g, 3.33mole) and trifluoroacetic anhydride (74.8mU O.53mole) and place 
under nitrogen atmosphere. Stir and add a solution of [S-^R*)]-N-£-(1,3-dir^ro-1,3^ 

3- phenylpropyq-1 t 2,3,4-tetrahy acid, methyl ester (200g, 0.48mole) in methylene chloride <1L) 
with cooling at such a rate as to keep the pot temperature below 35°C. Stir at arrtoient temperature for 2 days. Pour into 
vigorously stirring ice water (5L) and stir for 30 minutes. Extract with ethyl acetate (3X1 L), combine the organic phases 
and wash with water (3x500mL). Evaporate in vacuo to a residue. Dissolve the residue in ethyl acetate (4L) and extract 
with 1/4 saturated potassium hydrogen carbonate (1L), then 1/3 saturated potassium hydrogen carbonate (7X1L). 
Combine the aqueous extracts and dilute with ethyl acetate<2L). Stir the resulting mixture and cool to 5-10°C. Adjust to 
pH 2 using concentrated hydrochloric acid <about 750mL). 

Separate the organic phase and extract the aqueous phase with ethyl acetate <3X1L). Combine the ethyl acetate 
extracts, wash with water (3X1 L), then saturated sodium chloride (0.8L), and dry (MgSO^. Filter and wash with ethyl 
acetate (3X200mL). Evaporate in vacua to leave (I88.3g, 101.5%) [4S-{4a, 7a(R # ), 12bpD-7-t(1,3-dihydro-1,3<lioxo- 
2H-isoindol-2-yl)]-1 ,2,3,4,6,7,8, 12b-octahydro-6-oxopyrido|2,1 -aH2]benzazepine-4-cartx>xy1ic acid as a colorless foam. 

Dissolve {4S-[4a, 7a(R*). 1 2bp]]-7-[(1 f 3-dihydro-1 t 3-diaxo-2H-isoindof-2-yl)l-1 1 2,3.4,6.7,8. 1 2b-octahydro^-axopy- 
rido[2,1-a][2]benzazepine-4-carboxylic acid (113.9g, 0.28mole) in methylene chloride (1.2L) and dry over anhydrous 
MgS0 4 (60g). Rlter and wash with methylene chloride <3X200mL). Evaporate jn vacuo to a residue. Dissolve the resi- 
due in anhydrous dimethyHormamide (860mL) and place under nitrogen atmosphere. Add cesium «carbonate^98.9g, 
0.3mole) in one portion. Stir for 45 minutes at ambient temperature. Add bromodiphenylmethane (164.8g, 0.67mole). 
Stir the resulting mixture at ambient temperature for 18 hours. Quench the reaction with ethyl acetate <2.464L) and 
water (630mL). Separate the organic phase are! wash with water <7X625mL), 1/4 saturated potassium hydrogen car- 
bonate (625mL), water (625mL), and saturated sodium chloride (625mL). Dry (MgS0 4 ), filter and evaporate in vacuo to 
yield 214.4g of an oil. Extract the combined aqueous washings with ethyl acetate (3X500mL), wash with water 
(4X300mL) and dry (MgSO^. *Filter and evaporate in vacuo to yield an add"rtional-20.2g of an oil. 

Dissolve the crude product (234.6g) in methylene chloride (200mL) and plug filter through 21 3g of silica gel, eluting 
with methylene chloride (2L). Boil off the solvent and replace with hexane-(3L), with the pot temperature reaching a 
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maximum of 65°C. Cool to ambient temperature, decant off the precipitated oil and crystallize <9A ethand) to yield 
96.6g (60%) of the title compound; mp 153-155°C. 

Scheme F. Step e: r4S-f4ct. 7afR»l 12bBT1-7-rAminoH .2.3.4.6.7.8. 12b-octarMfro-6K)XC^rid^ 
carboxvlic acid, diphenylmethyl ester 

Mix [4S-[4o. 7a(R*), 12bp]]-7-[(1,3-dihydro-1.3<lioxo-2H^^^ 
[2,1-a][2]benzazepine-4-carbcoc^ic acid, diphenylmethyt ester (170.9g, 0.3mo!e), hydrazine monohydrate (34.4g, 
0.68mole) and methanol (3.4L) under nitrogen atmosphere. Heat at reflux for 5 hours. Cool to ambient temperature and 
filter to remove phthaloyl hydrazide. Evaporate the filtrate io vacuo to a residue and slurry in chloroform (600mL). 
Remove insoluble phthaloyl hydrazide by filtration and wash with chloroform (4X21 OmL). Wash the filtrate with water 
(4X429mL), dry (MgSO^, and filter. Evaporate the filtrate to a solid residue of the title compound weighing 142g 
(107.7%). 

Scheme A: f4S44a. 7am*V 12bBTl-7^1-Oxo^-carboxvme^ 
oxopyridor2.1 - a1f21benzazeoine-4-carboxvlic acid 

Dissolve diisopropylamine (3.5mL, 25mmol) in tetrahydrofuran (30mL). Add n-butyllithium (1 4mL of a 1 .6M solution 
in hexane, 22.4mmol). Stir for 1 5 minutes and cool to -78°C. Add, by dropwise addition, ethyl dihyd rocin namate (3 . 5mL, 
20mmol) and stir for 30 minutes. Add t-butyl bromoacetate (4.0mL, 25mmol) and gradually warm to room temperature 
overnight Quench the solution with ammonium chloride solution (10mL) and partition between water (25mL) and ethyl 
ether (50mL). Separate the organic phase, dry (MgS0 4 ) and evaporate the solvent in vacuo. Purify by silica gel chro- 
matography (5% ethyl acetate/hexane) to give 3-phenyl-2-t-butylaubc*y^ acid, ethyl ester as a pale yel- 
low oil (2.68g, 46%). 

Dissolve 3-phenyl-2-t4xjtylcarboxymethylprcpionic acid, ethyl ester (2.68g, 9. 1 7mmol) in ethanoK95%, 60mL) and 
water (30mL). Treat with potassium hydroxide (2.94g, 52mmol). Stir at room temperature for 3 hours. Add water <75mL) 
and extract with ethyl ether (2X50mL). Extract the combined ethereal phases with water (75mL) and acidify the com- 
bined aqueous phases with aqueous 1M tartaric acid (pH 2-3). Extract with ethyl acetate {2X1 25mL), dry (Na2S0 4 ) and 
evaporate the solvent in vacuo . Take the residue up in methylene chloride and filter to give 3-phenyl-2-t-butylcar- 
boxymethylpropionic acid as a pale yellow solid (1 .96g, 81%). 

Dissolve [4S-[4a. 7a(R*). 12bp]]-7-(amino)-1 ,2,3,4,6,7,8,1 2b-<xrtahydro^-oxopyrido[2,1-a][2]benzazepine-4-car- 
boxylic acid, diphenylmethyl ester (250 mg, 0.567mmd) in methylene chloride (6mL) and treat with 3-phenyl-2-t-butyl- 
carboxymethytpropionic acid (226mg, 0.855mmol) and EEDQ<211mg, 0.853mmoi). Stir at room temperature for 19 
hours and evaporate the solvent in vacuo. Take the residue up in ethyl acetate<50mL) and wash with 5% sulfuric acid 
(20mL) then with saturated sodium hydrogen carbonate (20ml). Dry (MgS0 4 ) and evaporate the solvent in vacuo . Purify 
by silica gel chromatography (2.5:1 hexane/ethyi acetate to 1 :1 hexane/ethyl acetate) to give a 1 :1 diastereomeric mix- 
ture of [4S-[4a, 7a(R*) ( 12bpj]-7-[(1-oxo-2-(t4)utylcarbQxy)methyl-3-phenylprc^ 
6-oxopyridoI2, 1 -a][2]benzazepine-4-carboxylic acid, diphenylmethyl ester as a white solid <266mg, 68%). 

Dissolve [4S-[4a, 7a(R*), 12bfl]-7-[(1-0xo^-(t-but^r^^ 
o<tehydro^-caopyrtio[2,1-a][2]te acid, diphenylmethyl ester <266mg, 0.387mmol) in anhy- 

drous methylene chloride (3mL) and treat with anisole (0.2mU 1.8mmol).Cool in an ice-methanol bath, add trifluoro- 
acetic acid (0.8mU lOmmol) and stir with warming to room temperature over 20 hours. Partition between ethyl acetate 
(25mL) and brine (15mL). Separate the organic phase and wash with brine (15mL). Dry (Na 2 S0 4 ), evaporate the sol- 
vent in vacuo and purify by silica gel chromatography to give the title compound as a diastereomeric mixture <1 50mg). 

Example 2 

f4S-f4a. 7a(R1. 12bB11-7-rnOxo-2-(oivaloylo^^ 12b- 
octahydro-6-oxopvridor2.1-a1f21benzazepine-4^rbox^ acid, pivalo vloxvmethvl ester 

Dissolve [4S-[4a, 7a(R*), 12bp]]-7-[(1-oxo^-c»rboxymethyl^-phenylpropyl)amino]-t 
oxopyrido[2,1-a][2Jbenzazepine-4-carboxylic acid (30mg, O.Ummol) in methylene chloride (1mL) and dry over anhy- 
drous MgS0 4 (60mg). Filter and wash with methylene chloride (3X20mL). Evaporate in vacuo to a residue. Dissolve the 
residue in anhydrous dimethylformamide (10mL) and place under nitrogen atmosphere. Add cesium carbonate 
(100mg, 0.3mmol) in one portion. Stir for 45 minutes at ambient temperature. Add chloromethyl pivaiate X42mg, 
0.28mmol). Stir the resulting mixture at ambient temperature for 1 8 hours. Quench the reaction with ethyl acetate (3mL) 
and water (1 OmL). Separate the organic phase and wash with water (7X10mL), 1/4 saturated potassium hydrogen car- 
bonate (10mL), water (10mL), and saturated sodium chloride <10mL). Dry (MgSO^, filter and evaporate in yacjiQ to 
yield the title compound. 
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Example 3 

f 4S-r4«. 7afR*) i2bBfl-7-IM-Oxo-2-fmetrwlcarto^ 
oxopyridote. 1 ^ lf21benzazeoine-4-carboxvlic acid 

Dissolve 3-phenylpropionic acid (1.5g, 10mmol) in dimethylformamide (5mL) and add t-butyldimethylsilyl chloride 
(7.5g, SOmmol) and imidazole (6.8g, 0.1 mol). Stir for 48 hours at room temperature, pour into ethyl ether and water and 
separate the organic phase. Dry (MgS0 4 ) and evaporate the solvent in vacuo to give 3-phenyipropionic acid, t-butyld- 
imethylsilyl ester. 

Dissolve diisopropylamine (0.88mU 6.28mmol) in tetrahydrofuran (7.5mL). Cool in an ice bath and add, by drop- 
wise addition, n-butyllithium (3.6mL of a 1.6M solution in hexane, 5.75mmol). Stir for 15 minutes, then cool to -78°C. 
Add a solution of 3-phenylpropionic acid, t-butyidimethylsilyl ester (1.33g, 5.04mmol) in tetrahydrofuran \5mL). Stir for 
45 minutes then add methyl bromoacetate (949mg, 6.2mmol). Stir for 3 hours, add saturated ammonium chloride<6mL) 
and warm to room temperature. Partition between ethyl ether (75mL) and water (10mL). Dry (Na 2 S0 4 ), evaporate the 
solvent in vacuo and purify by silica gel chromatography to give 3-phenyl-2-methyk»rtx)xymethylpropionic acid, t- 
butyldimethylsilyl ester. 

Dissolve 3-phenyl-2-methylcarboxymethylpropionic acid, t-butyWimethylsilyl ester (3.07g, 9.13mmol) in tetrahydro- 
furan (1 1 mL) and place under an argon atmosphere. Add. by dropwise addition, tetra-n-butytemmonium fluoride^ 1 mL 
of a 1 M solution in tetrahydrofuran, 1 1 mmol). Stir for 1 hour at room temperature and partition between ethyl ether and 
water. Separate the organic phase, wash with saturated aqueous sodium chloride, dry (MgSO^, filter and evaporate 
the solvent in vacuo to give 3-phenyl^2-methylcarboxymethy1propionic acid. 

Dissolve [4S-[4a, 7a(R*), 12bpD-7^amino)-1 ,2,3,4,6,7,8, 12b-octahydro-6-oxopyr 
boxylic acid, diphenylmethyl ester (150mg, 0.34mmol) and EDC (98mg, O.SOmmol) in tetrahydrofuran {5mL). Treat with 
3-phenyl-2-methylcarboxymethylpropionic acid <89.5mg, 0.426mmol). Stir at room temperature for 15 hours and evap- 
orate the solvent in vacuo. Partition the residue between ethyl acetate (35mL) and 1 N hydrochloric acid (6ml). Wash the 
organic phase with saturated sodium hydrogen carbonate *(6mL). Dry (NaaSO^ and evaporate the solvent in vague?. 
Purify by silica gel chromatography to give {4S-I4o, 7a(R*), 12bp]]-7-[(10xo^-<meth^^ 
pyl)amino]-1,2,3,4,6,7,8,12b-orta^ acid, diphenylmethyl ester. 

Suspend [4S-[4a. 7a(FT). 12bpfl-7-[(1-oxo^Kmethylcarb^^ 
octahydro-6-oxopyridot2,1-a][2]beruazepine-4-(»rboxylic acid, diphenylmethyl ester <3.22g, Smmol) in anhydrous 
methanol (10mL) and add 10% palladium/carbon (0.2-0.3g). Add anhydrous ammonium formate (23mmol) in a single 
portion under an argon atmosphere. Stir at room temperature for 3-40 minutes, remove the catalyst by filtration through 
filter aid and wash with dry methanol (10mL). Evaporate the solvent in vacuo, extract into ethyl acetate and dry 
(Na 2 S0 4 ). Evaporate the solvent in vacuo and purify by silica gel chromatography to give the title compound. 

Example 4 

f4S-r4a. 7a(Fn. 12bBfl-7-rn-Ox^2^methylrar^ .2.3.4,6.7,8. 12b-octahvdro^6- 

oxoDvridof2.1 -aU2lbenzazeoine-4-carboxvlic acid, pivaloyloxymethvl ester 

Dissolve [4S-[4a, 7a(R*), 1 2bpfl-7-[(1 -oxo-2-(methylcartx)xy)methyl-3-phenylpropyl)anrtino]-1 j2,3,4,6,7;8,1 2b- 
octahydro-6-axopyrido[2, 1 -a][2]benzazepine-4-carboxylic acid-(1 34mg, 0.28mmoO in methylene chloride (3mL) and dry 
over anhydrous MgS0 4 (60mg). Filter and wash with methylene chloride^3X20mL). Evaporate in vamp to a residue. 
Dissolve the residue in anhydrous dimethylformamide <10mL) and place under nitrogen atmosphere. Add cesium car- 
bonate (100mg, 0.3mmol) in one portion. Stir for 45 minutes at ambient temperature. Add chloromethyl pivalate (42mg, 
0.28mmol). Stir the resulting mixture at ambient temperature for 18 hours. Quench the reaction with ethyl acetate (3mL) 
and water (1 OmL). Separate the organic phase and wash with water (7X10mL), 1/4 saturated potassium hydrogen car- 
bonate (10mL), water (10mL), and saturated sodium chloride (10mL). Ory (MgS0 4 ), filter and evaporate in yaaiQ to 
yield the title compound. 

Example 5 

f AS-f4a. 7a(R*) 1 2hBIl-7-K 1 ^xo-2-cartx3xvmethvl-3-Dhenvl proDvl)aminoi-1 :2.3.4.6.7.8.12b-octahvdro-6K?xopy- 
ridof2.1-alf21h ftnzazepine-4-carboxvl?c acid, pivalovlaxvmethvl ^ester 

Dissolve {4S-[4a, 7a(R*). 12bp]]-7^(lOxo-2-(methyk»rboxy)methyl-3-phenylpr^ 
octahydro-6-cxor^ido[2,1-a][2]beruaz«pine-4-carboxylte acid, pivalpyloxymethyl ester (71 mg, 0.12mmol) in methanol 
(3mL) and 1 N aqueous lithium hydroxide (0.50mL, O.SOmmol). Stir for 30 minutes under an argon atmosphere at ambi- 
ent temperature. Reduce in volume to 1.5mL in vacuo, then add. by dropwise addition, to a rapidly stirring solution of 
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2N hydrochloric add r (2mL) /Collect the resulting precipitate, wash with water and dry in a vacuum dessicator for 1 hour. 
Dry at 35°C overnight to give the title compound. 

Example 6 

f4S-T4<i. 7of 12bB1l-7-rMOxo-2-faivalav^^ .2.3.4.6.7.8, 12b- 

octahvdro-6-ox opvridof2.1 -air21berttazeDine-4K»rboxvlic acid 

Dissolve [4S-[4a, 7a(R*), 12bPB-7-{(1-oxo-2-(methylcartx>xy^^ 
ahydro^K>xopyrido[2,1-a][2]benzazepine^K»rtx>xylic acid, diphenylmethyl ester (77.3mg, 0.12mmol) in methanol 
(3mL) and aqueous 1 N lithium hydroxide (O.SOmL, O.SOmmoI). Stir for 30 minutes under an argon atmosphere at ambi- 
ent temperature. Reduce in volume to 1 .5mL in vacuo, then add, by dropwise addition, to a rapidly stirring solution of 
2N hydrochloric acid (2mL).€ollect the resulting precipitate, wash with water and dry in a vacuum dessicator for 1 hour. 
Dry at 35°C overnight to give [4S44o, 7a(R*), 12bp]]-7-[(1-cxo^-(carbc*y)nre^ 
1 ,2,3,4,6,7,8, 12bKxrtahydro-6-axopyrid^2^ diphenylmethyl ester. 

Dissolve [4S-[4a. 7a(R*). 12bp]]-7l(1«wo-2Kcarboxy)m 
6-Qxopyrido[2,1-a][2]benza2epine-4-cart)Oxylic acid, diphenylmethyl ester (176mg, 0.28mmol) in methylene chloride 
(3mL) and dry over anhydrous MgS0 4 (60mg). Filter and wash with methylene chloride (3X20mL). Evaporate in vqcuQ 
to a residue. Dissolve the residue in anhydrous dimethyHbrmamide (1GmL) and place under a nitrogen atmosphere. 
Add cesium carbonate (100mg t 0.3mmol) in one portion. Stir for 45 minutes at ambient temperature. Add chloromethyl 
pivalate (42mg, 0.28mmol). Stir the resulting mixture at ambient temperature for 18 hours. Quench the reaction with 
ethyl acetate (3mL) and water (10mL). Separate the organic phase and wash with water (7X10mL), 1/4 saturated potas- 
sium hydrogen carbonate (10mL), water (10mL), and saturated sodium chloride (10mL). Dry (MgS0 4 ). filter and evap- 
orate in vacuo to give [4S-[4a. 7a(R*), 12bpfl-7-[(1-axo-2-<pivaloylo 

1, 2,3,4,6, 7,8,12bK)ctahydro-6-Qxopyrid^2,1-a][2Jbe diphenylmethyl ester. 

Suspend [4S-[4a, 7a(R*), 12bp]]-7-[(1-c*o^-(pivatoyloxym^ 
S.teb-octahydro-e-oxcpyridop,^^ acid, diphenylmethyl ester (3.72g, Smmol) in anhy- 

drous methanol (10mL) and add 10% palladium/carbon (0.2-0.3g). Add anhydrous ammonium formate (23mmol) in a 
single portion under an argon atmosphere. Stir at room temperature for 3-40 minutes, remove the catalyst by filtration 
through filter aid and wash with dry methanol (10mL). Evaporate the solvent jnvasjfi, extract into ethyl acetate and dry 
(Na 2 S04). Evaporate the solvent in vacuo and purify by silica gel chromatography to give the title compound. 

Example 7 

Preparation of [AS-r4«. 7a(R*) 12bpfl-74f1Q xo-2^fboxvm^ 
oxo-1 H-T1 .41-oxazinof3.4-aU21benzazeDin e^^rboxvl'ic acid 

Scheme D. step a: N-f2-n.3-Dihvdro-1.3-dioxo-2H^ methyl ester 

Slurry N-phthaloyl-(S)-phenylalanine (90g, 0.3mol) in methylene chloride <450mL) and add, by dropwise addition, 
oxalyl chloride (54mL, 0.62mol). Place under a dry atmosphere (CaS0 4 tube) and treat with dimethyHbrmamide (10uL). 
Stir for 5 hours, filter and concentrate in vacuo to give N-phthaloyl-(S)-phenylalanine, acid chloride as an off white amor- 
phous solid. 

Dissolve serine methyl ester hydrochloride <56g, 0.36mol) in tetrahydrofuran (300mL) then cool to 0°C and add 4- 
methylmorpholine (88mL, 0.8mol). Add, by dropwise addition, a solution of the N-phthaloylr(S)-phenylalanine, acid 
chloride in tetrahydrofuran (200mL). Allow to warm to room temperature and stir for 3 hours, filter and concentrate the 
filtrate in vacuo. Dissolve the residue in ethyl acetate and separate the organic phase. Wash with water then saturated 
sodium chloride and dry (MgS0 4 ). Evaporate the solvent in vacuo to give an oil. Purify by silica gel chromatography 
(gradient 50% ethyl acetate/hexane to ethyl acetate) to give the title compound (80.8g, 67%) mp 129-132«C. 

Scheme D. stenb: N-r2-H.3-Dihvdro-1.3-dioxo-2W^ methyl 
ester 

Dissolve N-[2-<1 ,3-dihydro-1 ,3-dioxo-2H-isoindol-2-yl)-1 -oxo-3-phenylprcpyO-L-serine. methyl ester (25g,-63mmol) 
in methylene chloride/cyclohexane (1:1, 600mL). Add ally! trichloroacetimidate (26g, 128mmol) and trifluorometh- 
anesulfonic acid (5mL), 56.6mmol). Stir at room temperature under a nitrogen atmosphere for 5 hours and dilute with 
methylene chloride. Wash with saturated aqueous sodium hydrogen carbonate, water, dry (MgSOJ and evaporate the 
solvent in vacuo. Purity by silica gel chromatography (gradient 20% ethyl acetate/hexane to 35% ethyl acetate/hexane) 
to give the title compound; mp 95-97*C. 
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Scheme D. step c: fS-fFT. R^-N-f2-/1 .3-Dihvdro-1 .3-dioxo^ msoindol-2-vft-1 -oxo-3-phenvlpropYt1-3.4-dihyciro-2H> 
i .4-oxazine-3-carboxvito acid, methvl ester 

Dissolve N-[2-(1,3-dihydro-1.3-dioxo-2H-isoir^ m ethy1 ester 

(1 3g, 29.8mmol) in methylene chloride/methanol (10:1. 220mL). Cool to -78°C and sparge with a mixture of ozone/oxy- 
gen for approximately 10 minutes until a blue color persists. Sparge with nitrogen for 10 minutes at -78°C to remove 
excess ozone. Treat with methyl sulfide (60ml_ 0.82mol) and allow to warm to room temperature. Stir at room temper- 
ature for 2.5 hours, evaporate the solvent in vacuo and dissolve the residue in ethyl acetate (200mL). Wash with water, 
saturated sodium chloride, dry (MgS0 4 ) and evaporate the solvent invacyp. to give the intermediate N-t2-(1 ,3-dihydro- 
1,3-dioxo-2H-isoindol-2-yl)-1 -oxo-3- phenylpropyO-02-oxoethyl-L-serine, methyl ester as a foam (13.6g). 

Dissolve N-[2-(1,3-dihydro-1,3<Jioxo-2H^ methyl ester 

(13.6g) in methylene chloride/trifluoroacetic acid (10:1/330mL). Stir at room temperature for 2.5 hours and evaporate 
the solvent in vacuo. Purify by silica gel chromatography (35% ethyl acetate/hexane) and recrystallize -(ethyl ace- 
tate/hexane) to give the title compound (8.52g, 68%); mp 70-72°C. 

Scheme D. stepri- [AS-Ma. 7«(RM. 12bBIl-7-r {1.3-Dihvdro0.3-diaxo^^ 
lH^1.41^xa^inor3.4-air21benzazeoine-4- carboxvlic acid, diphenvlmethvl ester 

Dissolve tS-(R*. R*)]-N-[2-(1 ,3-dihydro-1 ,3-dioxo-2H-isoindol-2-yl)-1 K>xo-3-phenylpropyQ-3,4<lihydrc-2H-1 ,4- 
oxazine-3-carbwylic acid, methyl ester (2.5g, 5.9mmol) in methylene chloride (5mL) and add, by dropwise addition, to 
a previously prepared solution of trifluoromethanesulfonic acid (4.0mL, 45mmol) and trifluoroacetic anhydride (1.0mU 
7. 1 mmol). Place under a nitrogen atmosphere and stir at room temperature for 1 23 hours. Pour into a separator/ funnel 
containing ice (200g) and ethyl acetate (200mL). Separate the organic phase, wash with water (3X200mL) and satu- 
rated aqueous sodium chloride (100mL). Extract the organic phase with 10% wt. potassium hydrogen carbonate 
(4X40mL) and water (40mL). Layer the combined basic aqueous phases with ethyl acetate (100mL) and cool in an ice 
bath. Add, by dropwise addition, 6N hydrochloric acid to adjust the pH to 1 while maintaining the temperature at 5-1 0°C. 
Separate the organic phase and extract the aqueous phase with ethyl acetate (3X200mL), wash with saturated sodium 
chloride and dry (MgSO^. Evaporate the solvent ia^acUQ and dry the residue under high vacuum at 56°C for 24 hours 
to give the intermediate [4S-[4a, 7a(R*). 12bpfl-7-[(1.3<iihydro-1,3<to^^ 
oxo-1 H-[1 ,4]-oxazino[3,4-a][2]benzazepine-4-carboxylic acid (1.75g, 73%). 

Dissolve [4S-[4a, 7a(R # ), 12bpfl-7l(1,3-dihydro-1,3-dioxo-2m 
[1,4]-oxazino[3,4-a][2]benzazepine-4-carboxylic acid (500mg, 1 ; 23mmol) in methylene chloride (12mL) and treat with 
diphenyldiazomethane (360mg, 1.86mmol). Stir for 5.5 hours and evaporate the solvent in vacuo. Purify by silica gel 
chromatography (gradient 20% ethyl acetate/hexane to 35% ethyl acetate/hexane) to give the title compound <563mg, 
80%); mp 178-181°C (isopropanol). 

Scheme D. step e: t4S-T4a. 7a(R*V 12bBl1-7-(AminoV3.4.6.7.8.12b-h^ 
zazepine-4-cart ravr.c acid, diphenvlmethvl ester 

Dissolve [4S-[4a, 7a(R*), 12bpB-7-[(1,3-dihydro-1.3-diox^ 
[1,4]-oxazino[3,4-a][2]benzazepine-4-(ail30xylic acid, diphenylmethyl ester (296mg, 0.517mmoO in methanol (5mL) 
and treat with hydrazine monohydrate (1.1mL of a 1M solution in methanol, 1.1mmol). Stir at room temperature for 44 
hours, evaporate the solvent in vacuo and slurry the residue in methylene chloride (1 OmL). Filter and evaporate the sol- 
vent in vacuo to give the title compound (218mg, 95%). 

Scheme A: [4S-[4^. 7am*). 12bB]1-74M-Oxo-2^rtx)xvme1 h^ 
1 H-[1 q-oxazin nffl A-air21benzazenine-4^carboxvlic acid 

Dissolve t4S-[4a. 7a(R*). 12bp]]-7-(amino) -3, 4,6,7,8, 12b-hexahydro-6-oxo-1H-t1.4]-oxazinoI3,4-aH2]benzazepi- 
ne-4-carboxylic acid, diphenylmethyl ester (450mg, 1.018 mmol) and 3-phenyl-2-t-butylcarboxynrethylprc)pionic acid 
(296mg, 1 .12mmol) in methylene chloride (10mL). Add EEDQ*(280mg, 1.13mmoI) and stir at room temperature for 16 
hours. Evaporate the solvent in vacuo and purify by silica gel chromatography to give [4S-[4a, 7a(R*), 1 2bp]]-7-J(1 -oxo- 
2-(t-butylcart)oxy)methyl-3-phenylpropy0amino]-,3,4,6 > 7,8,1 2b-hexahydro-6-oxo-1 H-{1 ,4]-oxazino[3.4-a][2]ben- 
zazepine-4-carboxylic acid, diphenylmethyl ester. 

Dissolve l4S-[4o, 7a(R*), 12bp]]-7-[(1-oxo-2-(t-butyk»rt^ 
dro-6-oxo-1 H-[1 ,4]-oxazinol3 t 4-a][2]benzazepine-4-carboxylic acid, diphenylmethyl ester (266mg, 0.387mmol) in anhy- 
drous methylene chloride (3mL) and treat with anisole (0.2mL, 1.8mmol). Cod in an ice-methanol bath and add 
trifluoroacetic acid (0.8mL, lOmmol) and -stir for 2.5 hours at 0*C. Partition between ethyl acetate (25mL) and brine 
(15mL). Separate the organic phase and wash with brinet15mL). Dry (Na^SO^, evaporate the solvent in vacuo and 
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purify by silica gel chromatography to give the title compound as a diastereomeric mixture. 
Examples 

Preparation of r4S~r4a. 7a(R*l. 12bBl1-74MOxo-2-rarboxvnie^ ^ 
qxo-1 H-T1 .41-lhiazinof3.4-air2Tbenzazepine-4-carboxYlic acid 

Dissolve [4S-[4a, 7a(R*), 12b0O-7-(amino)4A6J l 8J2M 
ne-4-carboxylic acid, diphenylmethyl ester (466mg, 1.018 mmol) and 3-phenyl-2-t4aJtytcart>oxyme%^ acid 
(296mg, 1.12mmol) in methylene chloride (10mL). Add r EEDQ(280mg, 1.13mmol) and stir at room temperature for 16 
hours. Evaporate the solvent in vacuo and purify by silica gel chromatography to give 148-140, 7a(R*), 12bp]]-7-{(1 -oxo- 
2-(t-butytcarbaxy)methyl-3^ 
zazepine-4-carboxylic acid, diphenylmethyl ester. 

Dissolve [4S-[4a, 7a(R*), 12bpfl-7-[(1^o^(t-butylcarboxy)m^ 
dro-6K>xo-1H-[1,4]-thiazino[3,4^][2]ben2a2epine-4^rboxylto acid, diphenylmethyl ester (550 mg, 0.78mmd) in meth- 
ylene chloride (10mL) and treat with anisole (0.2mL, 1 .8mmol) and trifluoroacetic acid <0.8mL, 10.4mmol). Stir for 355 
hours at room temperature under a nitrogen atmosphere. Evaporate the solvent jflvieuo and purify by silica gel chro- 
matography to give the title compound. 

Example 9 

Preparation of [4S-r4a. 7a(R»). 12bftTV 7- f{10xo-2^r1roxy m^ 
oxo-1 H-f 1 .41-az a2ino[3.4-air21benza2eDine-4-carboxvlic acid 

Scheme E. step a: N-r2-(1.3-Dihvdro-1.3-diox o-2H-iso^^ 
nvl^mino1-2-amin<H3ropionic acid, methyl ester 

Dissolve N a -(ben2yloxycarbonyl)-p-(amino)-L-alanine (47.6g, O£mol) in methanol (SOOmL) and treat with concen- 
trated sulfuric acid (0.5mL). Heat to 60°C for 16 hours, cod and reduce the solvent by 50% in vacuo. Dilute with ethyl 
ether (SOOmL), wash with saturated sodium hydrogen carbonate, then brine. Dry (MgS0 4 ) and evaporate the solvent in 
vacuo to give N a -(benzyloxycajbonyO-p-(amino)-L-alanine, methyl ester. 

Dissolve N a -(benzyloxycarbonyl)-p-(amino)-L-alanine, methyl ester (15.9g, 63mmol) in methylene chlo- 
ride/cydohexane (1:1, 600mL). Add allyl trichloroacetimidate.(26g, 128mmd) and trif luoromethanesulfonic acid (5mL. 
56.6mmol). Stir at room temperature under a nitrogen atmosphere for 5 hours and dilute with methylenechloride. Wash 
with saturated aqueous sodium hydrogen carbonate, water, dry <MgS0 4 ) and evaporate the sdvent iayaaiQ. Purify by 
silica gel chromatography to give N a Kberuyloxycarbonyl)-p-(allylamino)-L-alanine. methyl ester. 

Dissolve N a -(benzyloxycarbonyl)-p-(allylamino)-L-alanine, methyl ester (663mg, 2.27mmol) in anhydrous tetrahy- 
drofuran (15mL). Treat with pyridine (183jiL, 2.27mmo0 fdlowed by trifluoroacetic anhydride 432 1nL, 2.27mmol) and 
stir at room temperature overnight. Partition between ethyl ether and water. Separate the organic phase, dry (MgS0 4 ) 
and evaporate the solvent in vacuo. Purify by silica gel chromatography to give N a -{ben2yloxycarbonyl) -p^tritluoro- 
acetyl-allylamino)-L-alanine, methyl ester. 

Place boron trtoromide (21 5mg, 0.86mmol) in a flask and cool to 0°C.Oautiously add trifluoroacetic acid'(5mL) with 
stirring. Evaporate the sdvent to give boron tris(trrf luoroacetate). 

Dissolve boron tris(trifluoroacetate) (0.3g, 0.86mmol) in trifluoroacetic acid (10mL) and add N a -(benzyloxycarbo- 
nyl)-p-(trifluoroacetyl-allylamino)-L-alanine, methyl ester (105mg, 0.27mmd). Stir under an argon atmosphere for 1 
hour then evaporate the sdvent in vacuo at room temperature. Add methand and evaporate repeatedly. Purify by silica 
gel chromatography to give p-(trifluoroacetyl-aJlylamino)-L-alanine, methyl ester, hydrochloride. 

Dissolve p-(trifluoroacetyl-allylamino)-L-alanine, methyl ester, hydrochloride (104.8g, 0.36md) in tetrahydrofuran 
(300mL) then cool to 0°C and add 4-methylmorpholine (88mL, 0.8mol). Add. by dropwise addition, a solution of the N- 
phthaloyl-(S)-phenylalanine, acid chloride (1 08.7g, 0.36mol) in tetrahydrofuran (200mL). Allow to warm to room temper- 
ature and stir for 3 hours. Filter and concentrate the filtrate in vacuo . Dissolve the residue in ethyl acetate and separate 
the organic phase. Wash with water then saturated sodium chloride and dry (MgS0 4 ). "Evaporate the solvent in vacuo 
to give an oil. Purify by silica gel chromatography to give the title compound. 

Scheme E. stenh: rS-TR*. R^1-N-f2-n .3-Dihv dro-1 

trif luoroacetvM ,4-azazine-3-carboxvlic acid, methyl ester 

Dissolve N-[2-(1 ,3-dihydro-1 ,3-diaxo-2H«isoindol-2-yl)-1 -oxo-3-phenylpropyl]-(S)-3-I(trif luoroacetyl-2-propenyl) 
amino]-2-amino-propionic acid, methyl ester (15.8g, 29.8mmo0 in methylene chloride/methand<10:1, 220mL). Cool to 
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-78°C and sparge with a mixture of ozone/oxygen for approximately 10 minutes until a blue color persists. Sparge with 
nitrogen for 10 minutes at -78°C to remove excess ozone. Treat with methyl sulfide (60mL, 0.82mol) and allow to warm 
to room temperature. Stir at room temperature for 2.5 hours, evaporate the solvent in vacuo and dissolve the residue in 
ethyl acetate (200mL). Wash with water, saturated sodium chloride, dry (MgS0 4 ) and evaporate the solvent invflQMQ to 
give the intermediate N-£-(1,3<lihydro-1,3«Jioxo-2H-isd methyl ester. 

Dissolve N-[2-(1 ,3-dihydro-1 ,3-diaxo-2H-isoindol^2-yl)-1 -oxo-3-phenylpropyO-(S)-3-[(^ 
amino]-2-amino-propionic acid, methyl ester (15.9g. 29.8mmol) in methylene chloride/trifluoroacetic acid <10:1/330mL). 
Stir at room temperature for 2.5 hours and evaporate the solvent in vacuo . Purify by sHica gel chromatography to give 
the title compound. 

firhema E. steoc: f4S-r4a. 7ct(**y 12bBTl-7-rM .3-Dihvdm-1.3-diaxo-2H-iso^^ 

1 H-4-trif luoroacetvl-f 1 .41^az inof34-air21ben2azeoine-4-carbQxvlic acid, diphenvlmethvl ester 

Dissolve [S-(R\ R*)]-N-I2-(1 f 3-dihydro-1 ,3-dioxo-2H-isoindol-2-yl)-1 -CK(>3iDhenytprcxDyn-3 ( 4<lihvdro-2H^-trif- 
luoracetyl-1 ,4-azazine-3-carboxylic acid, methyl ester (3.04g, 5.9mmol) in methylene chloride (5mL) and add, by drop- 
wise addition, to a previously prepared solution of trifluoromethanesutfonic acid <4.0mL, 45mmol) and trif luoroacetic 
anhydride (1.0mL. 7.1mmol). Place under a nitrogen atmosphere and stir at room temperature for 123 hours. Pour into 
a separatory funnel containing ice (200g) and ethyl acetate (200mL). Separate the organic phase, wash with water 
(3X200mL) and saturated aqueous sodium chloride (100mL). Extract the organic phase with 10% wt potassium hydro- 
gen carbonate (4X40mL) and water (40mL). Layer the combined basic aqueous phases with ethyl acetate <100mL) and 
cool in an ice bath. Add. by dropwise addition, 6N hydrochloric acid to adjust the pH to 1 while maintaining the temper- 
ature at 5-10°C. Separate the organic phase and extract the aqueous phase with ethyl acetate <3X200mL), wash with 
saturated sodium chloride and dry (MgS0 4 ). Evaporate the solvent in vacuo and dry the residue under high vacuum at 
56°C for 24 hours to give the intermediate [4Sr[4a, 7a(R*), 12bpD-7-K1.3-diriydro-1.3-dioxo-2H-isoindol-2.yl)]- 
3,4.6,7,8. 12b-hexahydro-6-oxo-1H-4-trifluoroacetyl-[1 ,4]- azazino[3,4-a][2]benzazepine-4-carbQxylic acid. 

Dissolve [4S-[4a. 7a(R*), 12bpfl-7^(1,3-dihydro-1.3-daxo-2H^ 
trffluoroacetyl-[1,4]-azazino[3,4^ acid (616mg, 1.23mmol) in methylene chloride (12mL) 

and treat with diphenyldiazomethane (360mg, 1 .86mmol). Stir fa 5.5 hours and evaporate the solvent inxaoia Purify 
by silica gel chromatography to give the title compound. 

Scheme E. steoe: r4S-f4a. 7afR*V 12bBTl-7-f Aminos -3.4.6.7.8. 12b-hexahvdro^-oxo-1H^1.41-azazinor3.4-alf2lben- 
zazepine-4-ca rboxvlic acid, diphenvlmethvl ester 

Dissolve [4S-[4a, 7a(R*), 12bp]]-7-[(1,3-dihydro-1,3-dto^ 
trifluoroacetyl-t1,4]-azazino[3,4-a]H^ acid, diphenylmethyl ester (345mg. 0.517mmol) in 

methanol (5mL) and treat with hydrazine monohydrate (1 .1 mL of a 1 M solution in methanol, 1 .1 mmol). Stir at room tem- 
perature for 44 hours, evaporate the solvent in vacuo and slurry the residue in methylene chloride (10mL). Filter and 
evaporate the solvent in vacuo to give the title compound. 

Scheme A: [4S-[4<i 7afR*V 12bp^7-pi-Oxo^^rboxyme thyl-3-r^enylproov^ 
1 H-f 1 .41-azazinor3.4-a1f21benzazepine-4-carboxvlic acid 

Dissolve [4S-[4a, 7a(R*). 12bpfl-7-(arrirw)-3.4.6.7,8,12l>h 
ne-4-carboxylic acid, diphenylmethyl ester (449mg, 1.018 mmol) and 3-pheriyl-2-t-butylcartwxy^ acid 
(296mg, 1.12mmol) in methylene chloride (10mL). Add EEDQ(280mg, 1.13mmoI) and stir at room temperature for 16 
hours. 

Evaporate the solvent in vacuo and purify by silica gel chromatography to give [4S-J4a, 7a{R*), 12bpB-7-R1-Oxo- 
2-(t-butylcarboxy)methyl-3^henylpropyl)amino]-1 ,2,3.4.6,7,8, 12b-hexahydro-6-oxo-1H-l1,4l-azazinot3.4-aH2]ben- 
zazepine-4-carboxylic acid, diphenylmethyl ester. 

Dissolve [4S-[4a. 7a(R*). 12bp]]-7-[(1-oxo-2-{t-butylcarboxy)methyl-3-phe^ 
ariydro-6-oxo-1H-[1.4]-azazino[3,4-a][2]benzazepine-4-carbox^ acid, diphenylmethyl ester <536mg, 0.78mmoO in 
methylene chloride (10mL) and treat with anisole (0.2mL, 1 .8mmol) and trif luoroacetic acid (0.8mU 10.4mmol). Stir for 
3.25 hours at room temperature under a nitrogen atmosphere. Evaporate the solvent in vacuo and purify by silica gel 
chromatography to give the title compound. 
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"Example 10 

Preparation of .f4S-r4a. 7afR»V 12bBTl-74nOxo-2-carb o xvmethy1-3^ 
oxo-1 H-f 1 .41-N*-trif luoroacety 1-a2azinor3.4^f21benzazeoine^<arboxYlk; acid 

Dissolve [4S-[4a, 7a(R*), l2bp]]-7-[(1-oxo«2-(»rboxym 
6-QX0-1 H-[1,4]-a2azino[3,4-a][2]benzazepine-4<»rboxylic acid (1.06g, -2.27mmol) in anhydrous tetrahydrofuran 
(1 5mL). Treat with pyridine (1 83nL, 2.27mmol) followed by trif luoroacetic anhydride (321 nL, 2.27mmol) and stir at room 
temperature overnight. Partition between ethyl ether and water. Separate the organic phase, dry ^MgS0 4 ) and evapo- 
rate the solvent in vacuo. Purify by silica gel chromatography to give the title compound. 

Example 11 

f6a(R*). iibBl-64(SW1-Oxo-2^rboxvme^ 
a 1f21benzazep ine-3fS^-carboxvlic acid, methyl ester 

Scheme G. step a: N-(Phenv lmethvleneV2-r3-butenvl)Qlvcine methyl ester 

Dissolve diisopropylamine (15.4mL, 1 10mmol) in tetrahydrofuran (250mL) p place under a nitrogen atmosphere and 
cool to -78°C. Add n-butyllithium (39mL of a 2.7M solution in hexane, 105mmol). Stir for 30 minutes and add, by drop- 
wise addition, a solution of N-(phenylmethylene)glycine methyl ester (17.7g, lOOmmol) in tetrahydrofuran (25mL). Stir 
for 15 minutes and add 4-bromobutene (13.5g. lOOmmol) and allow to warm slowly to room temperature. Add hexam- 
ethylphosphoramide (20mL, lOOmmol) and stir under a nitrogen atmosphere for 3 hours. Pour into water, extract into 
ethyl ether and wash with brine several times. Dry (MgS0 4 ) and evaporate the solvent in vacMQ to give the title com- 
pound as an amber oil (25g). 

Scheme G. step b: 2-(3-Buten vnolvcine methyl ester 

Dissolve N-(phenylmethylene)-2-(3-butenyOglycine methyl ester (25g) in ethyl ether (400mL) and stir with 1N 
hydrochloric acid (150mL) and water (150mL). Place under an argon atmosphere and «tir for 2 hours. Separate the 
aqueous phase and adjust to pH 9, extract into chloroform, dry and evaporate the solvent jnvacuo. to give the title^om- 
pound as a light oil (4.5g). 

Scheme G. step c: fSVN-f2-f 1 .3-Dihvdrp-1 3<lioxo-2H-iso in d d*-vlV1-OXO-3^ 

methyl esters 

Dissolve N-phthaloyl-{S)-phenylaJanine (2) (6.0g, 20mmol) and -EEDQ 46.0g, 24mmol) in methylene chloride 
(30mL). Add 2-(3-butenyf)glycine methyl ester (3.0g, 21mmol) and stir for 18 hours. Pour into methylene chloride, wash 
with 10% hydrochloric acid (2X100mLJ then saturated sodium hydrogen carbonate. Dry and evaporate the solvent in 
yacjjQ to give 8.3g yellow oil. Purify by silica gel chromatography (25% ethyl acetate/hexane) to give a diastereomeric 
mixture of the title compounds as a foam (5.2g). 

SchemeG. stead: fSVN42-M 3-Dihvdro-1.3-dioxo-2H-^ methyl 
esters 

Dissolve the diastereomeric mixture of (S)-N-p^1,3«iihydro-1.3-dto^ 
(3-butenyl)-glycine, methyl esters (4.2g, 10mmol) in methylene chloride (100mL) and absolute methanol <10mL). Cool 
to -78°C and treat with ozone until blue. Degas with with oxygen and add methyl sulfide (10mL) and pyridine (0.5mL). 
Allow to warm slowly to room temperature and stir for 18 hours. Wash with 10% hydrochloric acid then brine. Ory and 
evaporate the solvent in vacuo to give a diastereomeric mixture of the title compounds as an oil<4.5g). 

Scheme F. step c: rSVN-te-fl 3-Dihvdro-1 .3 ^ inYQ>2HMSoindol-2-vl)1-1-oxo-3-Pheny|proPYl-1 ^3-trihydro-2fStoyrrpte- 
carboxvlicacid methyl ester and (SVN42-M 3-Dihvdrc-1.3-d^ 
dro-2(R)-pvrrolecarboxy lic acid, methyl ester 

Dissolve the diastereomeric mixture of (S)-N-t2K1,3«lihydro-1,3<lioxo* 
oxopropyl)glycine, methyl esters (4.5g) in 1 ,1 ,1 -trichloroethane{150mL) and treat with trifluoroacetic acid-{05mL). Heat 
at reflux for 1 8 hours, evaporate the solvent and purify by silica gel chromatography (80% ethyl acetate/hexane) to give 
the2(S)-title compound (700mg) and the*2(R)-title compound (600mg). 
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Scheme F. Steod: ISaWY 11bB1-6-r/S)^V3-Dihydro-1.3-diax Q -2H-ifiQindol-2 -vn]-1 .2.3.5.6.7.11 b-heDtahvdro-5K)xo- 
P yrrolQf2.1-alf2 1ben2azeDine-3(S)-carboxYlic acid, methvl ester 

Dissolve (S)-N-[2-(1 ,3-dihydro-1 ,3-dioxo^2H-isoinck)l-5-yl)]-1 -wo-3-phenylpropyM ZS-trihydro^SJ-pyrrolecar- 
boxylic acid, methyl ester (338mg, 0.836mmol) in anhydrous methylene chloride (10mL) and add to trifluorometh- 
anesulfonic acid (5mL). Stir for 3.5 hours, cool in an ice bath and carefully add water <25mL). Extract with ethyl acetate 
(75mL) and wash with saturated sodium hydrogen carbonate (25mL). Dry (Na 2 S0 4 ) and evaporate the solvent in 
vacuo . Purify by silica gel chromatography (1 :1 ethyl acetate/hexane to 2:1 ethyl acetate/hexane) to give the title com- 
pound as a white foam (31 4mg, 93%). 

Scheme F. Step a: [Sfl(B!l 11b pH-[rsVAmino1-1;2.3.5.6.7.11b-heDto^ 
carboxvlic acid, methvl ester 

Dissolve [6a(R*), 1 1 bp]-6-[(S)-(1 ,3«iihydro-1 ,3-dioxo-2H-isoindol-2-yl)]-1 ,2,3,5,6,7,1 1b-heptahydro-5-oxo-pyr- 
rolo[2,1-a][2]benzazepine-3(S)-cartKKylic acid, methyl ester (244mg, 0.603mmol) in methanol (3mL) and treat with 
hydrazine monohydrate (0.70mL of a 1 M solution in methanol) and stir at room temperature for 24 hours. Add additional 
hydrazine monohydrate (0.3mL of a 1M solution in methanol) and stir for 48 hours. -Filter through filter aid, evaporate 
the solvent in vacuo and add methylene chloride. Filter slowly through a mixture of filter aid and MgS0 4 then evaporate 
the solvent in vacuo to give the title compound as a yellow oil (181 mg). 

Scheme A: f6a(Rn. 11bB1-6-r(SW1-Oxc-2^rboxvmet^ 
pyiTolof2.1-air 21benzazepine-3(S^-carboxvlic acid, methvl ^ster 

Dissolve 3^henyl-2-t-butylcarboxymethylpropion acid (223mg, 0.845mmol) in methylene chloride (6mL),-cool in 
an ice-methanol bath and treat with axalyl chloride (0.94mL, 1 1 mmol). Stir for 1 .5 hours, evaporate the solvent irvyaajQ 
at 0-5°C. Dilute the residue with methylene chloride (3mL) and add a solution of [6o(R*), 11bp]-6-[(S)-amino]- 
1,2,3,5,6,7,1 1b-heptahydro-5^xo-pyrrol^ acid, methyl ester (155mg, 

0.565mmol) in methylene chloride (6mL). Add pyridine (68jiL, 0.85mmol) and stir for 2 hours. Dilute with ethyl acetate 
(60mL) and wash with 1N hydrochloric acid (30mL) and saturated sodium hydrogen carbonate (2X30mL). Dry 
(MgS0 4 ), evaporate the solvent in vacuo and purify by silica gel chromatography to give [Sa(R% 1 1 bp]-6^{S)-<1 -oxo- 
2-(t-butylcarboxy)methyl-3-phenylpropyl)amino]- 1 ,2,3,5,6.7, 1 1 b-heptahydro-5-oxo-pyrrolop. 1 -a]l2]benzazepine-3(S)- 
carboxylic acid, methyl ester. 

Dissolve [6a(R*) ( 1 1bp]-6^(SH1-oxo-2-Xt-butyte^ 1b-heptahydro- 
5-axc^ynolop,1-a][2]benzazepine^(S)<art)oxvlic acid, methyl ester (85mg, 0.163mmol) in methylene chloride (3mL) 
and treat with anisole (0.1 9mL, 1.7mmol). Cool in an ice-methanol bath and add trifluoroacetic acid (0.8mL. 10mmol) 
and stir for 2.5 hours at 0°C. Partition between ethyl acetate <25mL) and brine (1 5mL). Separate the organic phase and 
wash with brine (15mL). Dry (Na 2 SO^, evaporate the solvent invacuQ and purify by silica gel chromatography to^ive 
the title compound. 

Example 12 

Preparation of [6flXB!l 11bB1-6- KSVMOxo-2-cart)ox^^ 
oxo-pvrrolor2.1 >a1f21benzazepine-3f S^-carboxvlic acid 

Dissolve [6a(R*), 1 1bp]^-[(S)-(1<wo-2K»rtoxyme%l-3^ 
pyrrolo[2,1-a][2]benzazepine-3(S)-carbaxylic acid, methyl ester (45mg, 0.098mmol) in methanol (1.5mL) and atO°C 
add 1N aqueous lithium hydroxide (0.6mL, 0.6mmol). Add tetrahydrofuran to obtain solution (4mL) and stir for 17 hours 
at room temperature, cool in an ice bath and add 1N hydrochloric acid (1mL). Partition between methylene chloride 
(30mL) and water (15mL) and separate the organic phase. Dry <Na 2 S0 4 ), evaporate the solvent in vacuo and purify by 
silica gel chromatography to give the title compound. 

In a further embodiment, the present invention provides a pharmaceutical composition useful in inhibiting 
enkephalinase in a patient in need thereof containing an effective enkephalinase inhibitory amount of a compound of 
Formula (I). 

As used herein, the term "patient" refers to warm-blooded animals or mammals, including mice, rats and humans. 
A patient is in need of treatment to inhibit enkephalinase when the patient is suffering from acute or chronic pain and is 
in need of an endorphin- or enkephalin-mediated analgesic effect. In addition, a patient is in need of treatment to inhibit 
enkephalinase when the patient is suffering from a disease state characterized by abnormalities in fluid, electrolyte, 
blood pressure, intraocular pressure, renin, or aldosterone homeostasis, such as, but not limited to, hypertension, renal 
diseases, hyperaldosteronemia, cardiac hypertrophy, glaucoma and congestive heart failure. In these instances the 
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patient is in need of an ANP-mediated duretic. natriuretic, hypotensive, hypoaldosteronemic effect Inhibition of 
enkephalinase would provide an endorphin- or enkephalin-mediated analgesic effect by inhibiting the metabolic degra- 
dation of endorphins and enkephalins. Inhibition of enkephalinase would provide an ANP-mediated diuretic, natriuretic, 
hypotensive, hypoaldosteronemic effect by inhibiting the metabolic degradation of ANP. 
5 In addition, a patient is in need of treatment to inhibit enkephalinase when the patient is in need of an antidepres- 
sant effect or a reduction in severity of withdrawal symptoms associated with termination of opiate or morphine admin- 
istration. 

The identification of those patients who are in need of treatment to inhibit enkephalinase is well within the ability 
and knowledge of one skilled in the art. A clinician skilled in the art can readily identify, by the use of clinical tests, phys- 
io ical examination and medical/family history, those patients who are in need of an endorphin- or enkephalin-mediated 
analgesic effect or who are in need of an ANP-mediated diuretic, natriuretic, hypotensive or hypoaldosteronemic effect. 

An effective enkephalinase inhibitory amount of a compound of Formula (I) is an amount which is effective in inhib- 
iting enkephalinase and in thus inhibiting the metabolic degradation of the naturally-occurring circulating regulatory 
peptides such as the endorphins, including enkephalins, and ANR Successful treatment is also understood to include 
is prophylaxis in treating a patient in those instances such as, for example, in a pre-operative procedure, where a patient 
will be suffering from acute or chronic pain in the near future. 

An effective enkephalinase inhibitory amount of a compound of Formula (I) is an amount which is effective in inhib- 
iting enkephalinase in a patient in need thereof which results, for example, in endorphin- or enkephalin-mediated anal- 
gesic effects or in ANP-mediated diuretic, natriuretic, hypotensive, hypoaldosteronemic effect. 
20 An effective enkephalinase inhibitory dose can be readily determined by the use of conventional techniques and by 
observing results obtained under analogous circumstances. In determining the effective dose, a number of factors are 
considered including, but not limited to: the species of patient; its size, age, and general health; the specif ic disease 
involved; the degree of or involvement or the severity of the disease; the response of the individual patient; the particular 
compound administered; the mode of administration; the bioavailability characteristics of the preparation administered; 
25 the dose regimen selected; and the use of concomitant medication. 

An effective enkephalinase inhibitory amount of a compound of Formula (I) will generally vary from about 0.01 mil- 
ligram per kilogram of body weight per day (mg/kg/day) to about 20 mg/kg/day. A daily dose of from about 0.1 mg/kg to 
about 1 0 mg/kg is preferred. 

In addition, the present invention further provides a pharmaceutical composition useful in inhibiting ACE in a patient 

30 in need thereof, containing an effective ACE inhibitory amount of a compound of -Formula (I). A patient is in need of 
treatment to inhibit ACE when the patient is suffering from hypertension, chronic congestive heart failure, hyperaldos- 
teronemia or cognitive disorders. Inhibition of ACE reduces levels of angiotensin II and thus inhibits the vasopressor, 
hypertensive and hyperaldosteronemic effects caused thereby. An effective ACE inhibitory amount of a compound of 
Formula (I) is that amount which is effective in inhibiting ACE in a patient in need thereof which results, for example, in 

35 a hypotensive effect. An effective ACE inhibitory amount and an effective ACE inhibitory dose are the same as that 
described above for an effective enkephalinase inhibitory amount and dose. 

The pharmaceutical compositions containing the compounds of Formula <l) can be administered in any form or 
mode which makes the compound bioavailable in effective amounts, including oral and parenteral routes. For example, 
they can be administered orally, subcutaneously, intramuscularly, intravenously, transdermally, intranasal!^ rectally. and 

40 the like. Oral administration is generally preferred. One skilled in the art of preparing Formulations can readily select the 
proper form and mode of administration depending upon the disease state to be treated, the stage of the disease, and 
other relevant circumstances. 

The pharmaceutical compositions or medicaments are made by combining the compounds of Formula (I) with 
pharmaceutical^ acceptable carriers or excipienls, the proportion and nature of which are determined by the chosen 

45 route of administration, and standard pharmaceutical practice. 

In another embodiment, the present invention provides compositions comprising a compound of Formula <l) in 
admixture or otherwise in association with one or more inert carriers. These compositions are useful, for .example, as 
assay standards, as convenient means of making bulk shipments, or as pharmaceutical compositions. An assayable 
amount of a compound of Formula (I) is an amount which is readily measurable by standard assay procedures and 

so techniques as are well known and appreciated by those skilled in the art. Assayable amounts of a compound of Formula 
(0 will generally vary from about 0.001% to about 75% of the composition by weight. Inert carriers can be any material 
which does not degrade or otherwise covalently react with a compound of Formula (I). Examples of suitable inertcarri- 
ers are water; aqueous buffers, such as those which are generally useful in High Performance Liquid Chromatography 
(HPLC) analysis; organic solvents, such as aceton'rtrile, ethyl acetate, hexane and the like; and pharmaceutical^ 

55 acceptable carriers or excipients. 

More particularly, the present invention provides pharmaceutical compositions comprising an effective amount of a 
compound of Formula <l) in admixture or otherwise in association with one or more pharmaceutically acceptable carri- 
ers or excipients. 

The pharmaceutical compositions or medicaments areprepared in a manner well known in the pharmaceutical art. 
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The carrier or excipient may be a solid, semi-solid, or liquid material which can serve as a vehicle or medium for the 
active ingredient Suitable carriers or excipients are well known in the art. The pharmaceutical composition may be 
adapted for oral or parenteral use and may be administered to the patient in the form of tablets, capsules, suppositories, 
solution, suspensions, or the like. 

5 The pharmaceutical compositions may be administered orally, for example, with an inert diluent or with an edible 
carrier. They may be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the compounds of Formula (I) may be incorporated with excipients and used in the form of tablets, tro- 
ches, capsules, elixirs, suspensions, syrups, wafers, chewing gums and the like. These preparations should contain at 
least 4% of the compound of Formula (I), the active ingredient, but may be varied depending upon the particular form 

10 and may conveniently be between 4% to about 70% of the weight of the unit. The amount of the active ingredient 
present in compositions is such that a unit dosage form suitable for administration will be obtained. 

The tablets, pills, capsules, troches and the like may also contain one or more of the following adjuvants: binders, 
such as microcrystalline cellulose, gum tragacanth or gelatin; excipients, such as starch or lactose, disintegrating 
agents such as alginic acid, Primogel, com starch and the like; lubricants, such as magnesium stearate or Sterotex; gli- 

75 dants, such as colloidal silicon dioxide; and sweetening agents, such as sucrose or saccharin may be added or flavoring 
agents, such as peppermint, methyl salicylate or orange flavoring. When the dosage unit form is a capsule, it may con- 
tain, in addition to materials of the above type, a liquid carrier such as polyethylene glycol or a fatty oil. Other dosage 
unit forms may contain other various materials which modify the physical form of the dosage unit, for example, as coat- 
ings. Thus, tablets or pills may be coated with sugar, shellac, or other enteric coating agents. A syrup may contain, in 

20 addition to the active ingredient sucrose as a sweetening agent and certain preservatives, dyes and colorings and fla- 
vors. Materials used in preparing these various compositions should be pharmaceutically pure and non-toxic in the 
amounts used. 

For the purpose of parenteral administration, the compounds of Formula (I) may be incorporated into a -solution or 
suspension. These preparations should contain at least 0.1% of a compound of the invention, but may be varied to be 
25 between 0. 1 and about 50% of the weight thereof. The amount of the active ingredient present in such compositions is 
such that a suitable dosage will be obtained. 

The solutions or suspensions may also include one or more of the following adjuvants: sterile diluents such as 
water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or other synthetic sol- 
vents; antibacterial agents such as benzyl alcohol or methyl paraben; antioxidants such as ascorbic acid or sodium 
30 bisulfite; chelating agents such as ethylene diaminetetraacetic acid; buffers such as acetates, citrates or phosphates 
and agents for the adjustment of toxicity such as sodium chloride or dextrose. The parenteral preparation can be 
enclosed in ampules, disposable syringes or multiple dose vials made of glass or plastic. 

As with any group of structurally related compounds which possess a particular generic utility, certain groups and 
configurations are preferred for compounds of Formula <l) in their end-use application. 
35 The compounds of Formula (1) wherein B 1 is hydrogen or alkoxy are preferred. Compounds of Formu!a{1) wherein 
and R 3 are hydrogen are preferred. 

It is. of course, understood that the compounds of -Formula <l) may exist in a variety of isomeric configurations 
including structural as well as stereo isomers. It is further understood that the present invention encompasses those 
compounds of Formula (I) in each of their various structural and stereo isomeric configurations as individual isomers 
40 and as mixtures of isomers. 

The following specific compounds of Formula (1) are particularly preferred in the end-use application of the com- 
pounds of the present invention: MDL 101 ,287(Example 1). 

The following studies illustrate the utility of thecompounds of the present invention as enkephalinase inhibitors and 
as ACE inhibitors. 

45 Enkephalinase is partially purified from rat kidney. The enzyme is extracted from the microvilli fraction by using Tri- 
ton X-100 according to the method of Malfroy and Schwartz [1 Biol Chem. 252. 14365-14370 (1984)] or by using a 
proteolytic treatment according to the method of Almenoff and Orlowski [Biochem. 22, 590-599 (1 983)]. The enzyme is 
further purified by anion exchange chromatography (Mono"Q™ column, Pharmacia) using a Pharmacia -FPLC system. 
The enzyme activity may be measured by the fluorometric methods of Florentin et al. [Anal. Biodhem. 14L 62-69 

so (1 984)] or of Almenoff and Orlowski [J. Neurochemistry 42, 1 51 -1 57 (1 984)]. The enzyme is assayed in 50mM HEPES 
buffer (pH 7.4) in a 3.0 mL reaction volume containing 12 ulvl of the substrate dansyl-D-AlaGly{p-nitro)PheGly 
(K m =40nM) at 25°C. The substrate (and inhibitor) is added from a concentrated stock solution in OMSO<up to 0.1 mL 
DMSO final volume). The enzyme in a small volume (approximately 0.1 ng of "FPLC purified protein) is added to initiate 
the reaction and the rate of fiuorecense increase is recorded continuously using a fluorometer ^excitation at 339nm, 

55 emission at 562nm). 

The enzymatic activity of ACE is monitored using the spectrophotometric substrate described by Holmquist et al. 
[Anal. Biochem, 95, 540-548 (1979)] and the buffer system described by Ryan [Methods of -Enzymatic Analysis, 3rd 
ed., H. U. Bergmeyer, editor; vol. V, Verlag-Chemie, Weinheim, 1983, pp. 20-34]. 

The results of the analysis of enzymatic activity as described in Table 2 indicate that the compounds of the present 
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invention are inhibitors of enkephalinase as well as inhibitors of ACE. 







Table 2 




5 


Kfs of Compounds of Formula (1) as Inhibitors of 
Enkephalinase and of ACE 




Compound of 
Formula (1) 


Enkephalinase, 
Kj(nM) 


ACE, K, (nM) 




101,287 


5 




15 


101,287 = {4S-[4a. 7a(R*). 12bpD-7-[(1-Oxo-2-car- 
boxymethyl-3-phenylpropyl)amino]- 1 ,2,3,4,6,7,8, 1 2b- 
o<tehydro s 6-oxopyridot2 ( 1-a][2]benza2epine-4-car- 
boxylic acid 



Claims 
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Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IE, IT, LI, LU, MC, NL, PT, SE, 
1. A compound of the formula 

25 Bi 



30 



35 




C02R3 



40 



45 



50 



55 



wherein 

B 1 and B2 are each independently hydrogen; hydroxy; 

-OR2 wherein R 2 is a C^ A alkyl or an Ar-Y group wherein Ar is a phenyl or naphthyl group unsubsti- 
tuted or substituted with from one to three substituents selected from the group consisting of methyienedioxy, 
hydroxy, C,-C A alkoxy, fluoro and chloro and Y is a hydrogen or C r C 4 alkyl; or, where and B2 are attached 
to adjacent carbon atoms. 8^ and B2 can be taken together with said adjacent-carbons to form a benzene ring 
or methyienedioxy; 

A is a bond, methylene or oxygen, sulfur or NR 4 or NCOR 5 wherein R4 is hydrogen, a C r C 4 alkyl or an Ar-Y- 

group and R 5 is OF 3 , a Ci-C^ alkyl or an Ar-Y- group; 

R 3 is hydrogen or -CHgOCtOJGtCH^; 

R! is hydrogen, C r C 4 alkyl or OH 2 OC(0)-C(CH3)3; and 

n is an integer 1 to 3. 

2. A compound according to Claim 1 wherein A is methylene. 

3. A corrpound according to Claim 1 or 2 wherein n is 1 . 
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4. A compound according to Claim 1 , 2 or 3 wherein R 1 and R 3 are hydrogen. 

5. A compound according toClaim 1 wherein A is -0-. 

6. A compound according to Claim 1 wherein A is -S-. 

7. A compound according to Claim 1 wherein A is -NH-. 

8. A compound of Claim 1 wherein the compound is [4S-{4a. 7a(R*). 1 2bp]]-7-{(1 -Oxo-2-carboxymethyl-3-phenylpro- 
pyl)amino]-1 ,2,3,4,6,7,8, 1 2b-octahydro-6-oxopyrido[2, 1 -a]{2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 12bpJ]-7-[(1-Oxo-2-(pivalotfoxymefo^ 

octahydro-6-oxopyrido[2 t 1 -a][2]benzazepine-4-carboxylic acid, pivaloyloxymethyl ester or 
[4S-[4a, 7a(R*), 12bpj]-7-[(lOxo-2-(methylcarboxy^^ 
oxopyrido[2 ( 1 -a][2]benzazepin e-4-carboxylic acid or 
[4S-[4a, 7a(R*), 12bpD-7-[(1-Oxo-2-(methylcarboxy^ 
oxopyrldo[2,1-a][2]benzazepine-4-carboxylic acid, pivaloyloxymethyl ester or 

[4S-[4a. 7a(R*), 1 2bp]]-7-[( 1 -Oxo-2-carboxymethy1-3-phenyIpropyl)amino]-1 ,2,3,4,6.7,8, 1 2b-octahydro-6-oxopy- 
rido[2,1 -a][2]benzazepine-4-carboxylic acid, pivaloyloxymethyl ester or 

[4S-[4a, 7a(R*), 12bp]]-7-{(1-Oxo-2-(pival<^oxymeth^ ,2,3,4,6,7,8,12b- 
octahydro-6-oxopyridoI2, 1 -a][2]benzazepine-4-carboxylic acid or 
[4S-[4a. 7a(R*), 12bp]]-7-[(1-Oxo-2-carboxymetr^^ 
4]-oxazino[3.4-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*). 1 2bp]J-7-[(1 -Oxo^-carboxymethyl^ H-{1 , 

4]-thiazino[3.4-a][2]benzazepine-4-caiboxylic acid or 

[4S-(4a, 7a(R*), 1 2bp]]-7-[(1 -Oxo-2K»rboxymethy1-3-pheny^^ H-[1 , 

4]-azazino[3.4-a][2]benzazepine-4-carbaxylic acid or 

[4S-{4a, 7a(R*), 1 2bp]]-7-[(1 Oxo-2^rtwxymethyl-3-phenylpropyl)amino]-3,4,6, 7,8,1 2b-hexahydro^6-oxo- 1 H-[1 , 
4]-N 4 -trrf lucM-oacetyl-a2a2in^3,4-a][2]benzazepine-4-carboxylic acid or 

[6a(R*), 1 1 bp]-6-[(S)-(1 <)xOT2-carboxyrnethyl-3-phenylpropyl)amino]-1 ,2,3,5.6,7, 1 1 b-heptahydro 2 5-QxopyrroloI2, 
1-a][2]benzazepine-3(S)-carboxylic acid, methyl ester or 

[6a(R*), 1 1 bp]-6-[(S)-(1 Oxo-2-<»rbQxyrnethyl-3-phenylpropyl)amino]-1 ,2,3,5,6,7,1 Ib-heptahydro-S-axopyrrolota, 
1 -a][2]benzazepine-3(S)-carboxylic acid. 

9. A pharmaceutical composition containing a compound according to any one of claims 1 to 8. 

10. A pharmaceutical composition according to claim 9 useful in producing an endorphin- or enkephalin-mediated 
analgesic effect. 

11. A pharmaceutical composition according to claim 9 useful in producing an ANP-mediated hypotensive effect 

12. A pharmaceutical composition according to claim 9 useful in producing an ANP-mediated diuretic effect. 

13. A pharmaceutical composition according to claim 9 useful in treating congestive heart failure. 

14. A pharmaceutical composition according to claim 9 useful in inhibiting ACE. 

15. A pharmaceutical composition according to claim 14 useful in producing a hypotensive effect. 

16. A pharmaceutical composition according to claim 14 useful in producing a cognition enhancing effect. 

17. A pharmaceutical composition according to claim 14 useful in treating congestive heart failure. 

18. A composition comprising an assayable amount of a compound of Claim 1 in admixture or otherwise in association 
with an inert carrier. 

1 9. A pharmaceutical composition according to claim 9 useful in effecting immunosuppression. 
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Claims for the following Contracting State :<ES 

1 . A process for preparing the compounds of the formula 



Bi 




wherein 

B 1 and B2 are each independently hydrogen; hydroxy; 

-OR 2 wherein R 2 is a CyC A aikyl or an Ar-Y group wherein Ar is a phenyl or naphthyl group unsubsti- 
tuted or substituted with from one to three substituents selected from the group consisting of methylenedioxy. 
hydroxy, C^-C 4 alkoxy, fluoro and chloro and Y is a hydrogen or<} 1 -C 4 alkyi; or, where Bj and B2 are attached 
to adjacent carbon atoms, B 1 and B2 can be taken together with said adjacent carbons to form a benzene ring 
or methylenedioxy; 

A is a bond, methylene or oxygen, sulfur or NR 4 or NCOR5 wherein R4 is hydrogen, a-C^ alkyl or an Ar-Y- 
group and 

R5 is -CF 3 , a Ct-Cto alkyl or an Ar-Y- group; 
R 3 ' is hydrogen; 
H{ is hydrogen; and 
n is an integer 1 to 3, 

comprising reaching a compound of the formula 



Bi 




wherein B 1( Bg, A and n are as defined above and R-i * is t-butyl with an acid. 
2. A process for preparing the compounds of the formula 
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81 




wherein 

B1 and B2 are each independently hydrogen; hydroxy; 

-OR2 wherein R2 is a C r C 4 alkyl or an Ar-Y group wherein Ar is as defined in claim 1 and Y is a hydro- 
gen or C r C 4 alkyl; or, where B 1 and B2 are attached to adjacent carbon atoms, and Bg can be taken 
together with said adjacent carbons to form a benzene ring or methytenedioxy; 

A is a bond, methylene or oxygen, sulfur or NR4 or NCOR5 wherein R4 is hydrogen, a C r C 4 alkyl or an Ar-Y- 
groupand 

R5 is -CF 3 , a C,-C, 0 alkyl or an Ar-Y- group; 
R 3 " is -CH 2 OC(0)C(CH3) 3 ; 
R," is -CH 2 OC(0)-C(CH3)3; and 
n is an integer 1 to 3. 

comprising reacting a compound of the formula 



Bi 




wherein B 1v Bg, A and n are as defined above and R,' and R3' are hydrogen with chloromethyl pivalate in the pres- 
ence of a suitable base. 

3. A process for preparing the compounds of the formula 
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Bi 




wherein 

and B2 are each independently hydrogen; hydroxy; 

-OR2 wherein R2 is a CyC 4 alkyl or an Ar-Y group wherein Ar is as defined in claim 1 and Y is a hydro- 
gen or CyO A alkyl; or, where and B2 are attached to adjacent carbon atoms, and B2 can be taken 
together with said adjacent carbons to form a benzene ring or methylenedioxy; 

A is a bond, methylene or oxygen, sulfur or NR4 or NCOR 5 wherein R4 is hydrogen, a €^4 alkyl or an Ar-Y- 
group and 

R 5 is -CF 3 , a C r C 10 alkyl or an Ar-Y- group; 
R 3 ' is hydrogen; 
R^isC^ alkyl; and 
n is an integer 1 to 3, 

comprising reacting a compound of the formula 



Bi 




wherein B 1( Bg, A, R3' and n are as defined above and R,- isd-C 4 *W with palladium/carbon in the presence of 
hydrogen. 

A process for preparing the compounds of the formula 



€P 0534 492 B1 



fil 





CO2R3" 



wherein 



B 1 and Bg are each independently hydrogen; hydroxy; 

-ORg wherein R2 is a€ r C 4 alkyl or an Ar-Y group wherein Ar is as defined in claim 1 and Y is a hydro- 
gen or ^-€4 alkyl; or, where and are attached to adjacent carbon atoms. B 1 and Bg can be taken 
together with said adjacent carbons to form a benzene ring or methylenedioxy; 

A is a bond, methylene or oxygen, sulfur or NR4 or NCOR 5 wherein R4 is hydrogen, a alkyl or an Ar-Y- 
group and 

R 5 is -CF 3 , aCt-Cfo dkyl or an 9 r oup; 
Ra^s^H^OCPJCtCHaJg; 
Rj- is-C^ alkyl; and 
n is an integer 1 to 3, 

comprising reacting a compound of the formula 



wherein Bg, A. n and R," are as defined above and R 3 ' is hydrogen with chloromethyl pivalate in the presence 
of a suitable base. 

5. A process for preparing the compounds of the formula 



Bi 




CO2R3 
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Bi 




wherein 

B t and B2 are each independently hydrogen; hydroxy; 

-OR2 wherein R2 is a^-C^ alkyl or an Ar-Y group wherein Ar is as defined in claim 1 and Y is a hydro- 
gen or C r C 4 alkyl; or. where B 1 and B2 are attached to adjacent carbon atoms. B A and B2 can be taken 
together with said adjacent carbons to form a benzene ring or methylenedicxy; 

A is a bond, methylene or oxygen, sulfur or NR 4 or NCOR5 wherein R 4 is hydrogen. aC^-C 4 alkyl or an Ar-Y- 
group and 

R 5 is -CF 3 . aC^-C^ alkyl or an Ar-Y- group; 
R 3 "is-CH 2 OC(0)C(CH3)3; 

is hydrogen; and 
n is an integer 1 to 3. 

comprising reacting a compound of the formula 



3i 




wherein B 1( Bg. A. n and R 3 W are as defined above and 1V" is alkyl with abase. 
A process for preparing the compounds of the formula 
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Bl 




wherein 

B 1 and B2 are each independently hydrogen; hydroxy; 

-0R 2 wherein R2 is a C r *C 4 alkyl or an Ar-Y group wherein Ar is as defined in claim 1 and Y is a hydro- 
gen or CrC 4 alkyl; or, where B 1 and B2 are attached to adjacent carbon atoms, B n and B2 can be taken 
together with said adjacent carbons to form a benzene ring or methylenedioxy; 

A is a bond, methylene or oxygen, sulfur or NR4 or NCOR 5 wherein R4 is hydrogen, a C^ A alkyl or an Ar-Y- 
group and 

R 5 is -CF 3 , a or an Ar-Y- group; 

R3' is hydrogen; 

Ri" is -CH 2 OC(0)-C(CH3)3; and 
nis an integer 1 to 3, 

comprising reacting a compound of the formula 



Bi 




wherein B 1v Ba, A and n are as defined above. R3" is diphenylmethyl and R^ is CH 2 OC(0)^G(CH3)3 with palla- 
dium/carbon in the presense of hydrogen. 

7. A process according to any one of claims 1 to 6 wherein in the compound prepared A is methylene. 

8. A process according to any one of claims 1 to 7 wherein in the compound prepared n is 1 . 

9. A process according to any one of claims 1 to 6 wherein in the compound prepared A is -O-. 

10. A process according to any one of claims 1 to 6 wherein in the compound prepared A is -S-. 
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11. A process according to any one of claims 1 to 6 wherein in the compound prepared A is -NH-. 

12. A process for the preparation of a compound according to any of Claims 1 to 6 wherein the compound is J4S-l4a, 
7a(R*), 1 2bpB-7-[{1 -Oxo-2^rboxymethyl-3i3henylpropyi)arnino]-1 ,2,3,4,6,7,8, 1 2b-octahydro-6-oxopyrido[2, 1 - 
a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(FT), 12bp]]-74(1<)xo^-(pivaloyloxymethylra 

octahydro^-oxopyrido[2,1-a][2]ben2azepine-4K»rt>oxyltt acid, pivaloyloxymethyl ester or 

[4S-[4a, 7a(R*). 12bp]]-7-[(1-Oxo-2-<methy1carboxy)^^ ,2,3,4,6,7,8, ia>-oclahydn>6- 

oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 1 2bp]]-7-(( 1 <)xo-2-(methylcarboxy)methyl-3-phenylpropyl)amino]- 1 ,2,3,4,6,7,8, 1 2b-octahydro i 6- 

oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid, pivaloyloxymethyl ester or 

[4S-[4a, 7a(R*). 12bp]]-7-[(1-Oxo-2-cart>oxyiT^ 

rido[2, 1 -a] [2]benzazepi ne-4-carboxyl ic acid, pivaloyloxymethyl ester or 

[4S-(4a, 7a(R*), 12bp]]-7^(1<)xo-2-(pival<^axymetty 

octahydro-6-oxopyrido[2.1 -a][2]benza2epine-4-carboxylic acid or 

[4S-[4a. 7a(R*), 1 2bp]]-7-[(1 -Oxo-2<arboxymethyl^-phenylrxopyl)amino]-3,4,6, 7,8.1 2b-hexahydro-6-oxo-1 H-[1 . 
4]-oxa2ino[3,4-a][2]ben2azepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 12bp]]-7-{(1 -Oxo-2-<»rboxymethyl-3-phenylpropyl)a^^ H-[1 , 

4]-thiazino[3,4-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 1 2bpIJ-7-[(1 -Oxo-2Karboxymethyi-3-phenylpropyl)amino]-3,4,6, 7,8, 1 2b-hexahydro-6-oxo-1 H-t1 , 

4]-azazino[3,4-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo-2-<»rtx>xymet^ 

4]-N 4 -trifluoroacetyl-azazin^3,4-a^^ 

[6a(R*). 1 1bp]-6-[(S)-(1-Oxo-2-cartx)xym 

1-a][2]benzazepine-3(S)-carboxylic acid, methyl ester or 

[6a(R*), 1 1bpK-[(S)-(1<)xo-2-carboxyme%^ ,2.3.5,6.7,1 1b-heptahydro-5-oxo-pyrrolc^2. 

1-a][2]beruazepine-3(S)-cart>oxyiicacid. 

13. A method for the preparation of a pharmaceutical composition comprising combining a compound prepared 
according to any one of claims 1 to 12 with a pharmaceutical^ acceptable carrier. 

14. The method according to claim 13 wherein the pharmaceutical composition prepared is useful in inhabiting 
enkephalinase. 

15. A method according to claim 13 wherein the pharmaceutical composition prepared is useful in producing an endor- 
phin- or enkephalin-mediated analgesic effect. 

16. A method according to claim 13 wherein the pharmaceutical composition prepared is useful in producing an ANP- 
mediated hypotensive effect. 

17. A method according to claim 13 wherein the pharmaceutical composition prepared is useful in producing an ANP- 
mediated diuretic effect. 

18. A method according to claim 1 3 wherein the pharmaceutical composition prepared is useful in the treatment of con- 
gestive heart failure. 

19. A method according to claim 13 wherein the pharmaceutical composition prepared is useful in inhibiting ACE. 

20. A method according to claim 19 wherein the pharmaceutical composition prepared is useful in-producing a hypo- 
tensive effect 

21. A method according to claim 19 wherein the pharmaceutical composition prepared is useful in producing a<cogni- 
tion enhancing effect. 

22. A method according to claim 19 wherein the pharmaceutical composition prepared is useful in treating congestive 
heart failure. 

23. A composition comprising an assayable amount of a compound of claim 1 in admixture or otherwise in association 
with an inert carrier. 
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24. A method according to claim 13 wherein the pharmaceutical composition prepared is useful in effecting immuno- 
suppression. 

Claims for the following Contracting State : GR 
1 . A compound of the formula 



B 1 and Bg are each independently hydrogen; hydroxy; 

-OR2 wherein R 2 is a C r C 4 alky! or an Ar-Y group wherein Ar is a phenyl or naphthyl group unsubsti- 
tuted or substituted with from one to three substituents selected from the group consisting of methylenedioxy, 
hydroxy, CyC 4 alkoxy, fluoro and chloro and Y is a hydrogen or C t -C 4 alkyl; or, where Bj and B2 are attached 
to adjacent carbon atoms, B 1 and B2 can be taken together with said adjacent carbons to form a benzene ring 
or methylenedioxy; 

A is a bond, methylene or oxygen, sulfur or NR4 or NCOR5 wherein R4 is hydrogen, aC 1 -C 4 alkyl or an Ar-Y- 

group and R 5 is -CF 3 , a or an group; 

R 3 is hydrogen or -CH 2 OC(0)C(CH 3 ) 3 ; 

Ri is hydrogen, C r C 4 alkyl or -CHgOCfOJ-QCHak; and 

n is an integer 1 to 3. 

2. A compound according to Claim 1 wherein A is methylene. 

3. A compound according to Claim 1 or 2 wherein n is 1 . 

4. A compound according to Claim 1 , 2 or 3 wherein and R 3 are hydrogen. 

5. A compound according to Claim 1 wherein A is -O-. 

6. A compound according to Claim 1 wherein A is -S-. 

7. A compound according to Claim 1 wherein A is -NH-. 

8. A compound of Claim 1 wherein the compound is [4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo-2<»rboxymethyl-3-phenylpro- 
pyl)amino]-1 ,2,3,4,6,7,8, 12b-octahydro-6-oxopyrido[2,1 -aH2]ben2azepine-4-carboxylic acid or 

[4S-t4a, 7a(R*), 12bpfl-7-[(1 -Oxo-2-(pivaloyloxymethytaar^^ ,2,3,4,6,7,8,12b- 

octehydro-6-oxcx)yrido[2,1-a][2Ibenzazepine-4-carboxylic acid, pivaloyloxymethyl ester or 

[4S-14a, 7a(R*), 12bp]]-7-[(1-Oxo-2-(methylrarbo^ 

oxopyridop, 1 -a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo-2-(methyl<»rboxy)m^ 

oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid, pivaloyloxymethyl ester or 

[4S-[4a, 7a(R*), 12bp]]-7-{(1-Oxo^^rtxwymethy^ 




I. 



CO2R3 



wherein 
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rido[2,1 *a}[2]benzazepine-4-carboxylic acid, pivaloyloxy methyl ester or 

[4S-f4a, 7a(R*), 1 2bp]]-7-f<1 Oxo^^val<^oxymethyto .2,3 A6J.8, 1 2b- 

octahydro-6-oxopyrido[2 ,1-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a{R*). 1 2bp]]-7-[(1 -Oxo-S^rboxymethyl-a^henylpropylJaminol-a^.ej.e.l 2b-hexahydro*-oxo-1 H-{1 , 
4]-oxazino[3,4-a][2]benzazepine-4-carboxylic acid or 
[4S-[4a. 7a(R*), 12bp]]-7-[(1-Oxo-2-carboxymethyl^ 
4)-thia2ino[3,4-a][2]ben2azepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 1 2bp]]-7-[(1 Oxo^^arboxymethyl^iDhenylpropylJaminol^^.e ,7,8 ,1 2b-hexahydro-6-oxo-1 H-[1 , 
4]-azazino[3,4-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 1 2b0]]-7-[{1 -Oxo-2K»rboxymethyl-3i)henylpropyi)amino]-3,4,6 t 7,8, 1 2b-hexahydro-6-oxo-1 H-[1 , 
4]-N 4 -trrfluoroacetyi-a2azin^3,4-a][2]ben2azepine-4^rboxylic acid or 
[6a(R*), 1 1bp]-6-[(S)-(1-Oxo-2-carboxymet^ 
1-a][2]benzazepine-3(S)-carboxylic acid, methyl ester or 

[6a(R*). 11 bp]-6-[(S)-(1 Oxo-2-carboxymethyl-3^henylpropyOamino]-1 ,2,3,5,6.7,1 1 b-heptahydro-5<aopyrrolo{2, 
1-a][2]benzazepine-3(S)-carboxylic acid. 

9. A method for the preparation of a pharmaceutical composition comprising combining a compound according to any 
one of claims 1 to 8 with a pharmaceutical^ acceptable carrier. 

10. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in inhibiting enkephali- 
nase. 

11. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in producing an endor- 
phin- or enkephalin-mediated analgesic effect. 

12. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in producing an ANP- 
mediated hypotensive effect. 

13. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in producing an ANP- 
mediated diuretic effect. 

14. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in treating congestive 
heart failure. 

15. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in inhibiting ACE. 

16. A method according to Claim 15 wherein the pharmaceutical composition prepared is useful in producing a hypo- 
tensive effect 

17. A method according to Claim 15 wherein the pharmaceutical composition prepared is useful in producing a cogni- 
tion enhancing effect 

18. A method according to Claim 15 wherein the pharmaceutical composition prepared is useful in treating congestive 
heart failure. 

19. A corrposition comprising an assayable amount of a compound of claim 1 in admixture or otherwise in association 
with an inert carrier. 

20. A method according to Claim 9 wherein the pharmaceutical composition is useful in effecting immunosuppression. 
Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, -GB, IE, IT, LI, LU, MC, NL, PT, SE, 

1. VerbindungderFormel 
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10 



15 



20 



0o 



r 




0 

CH^(CH 2 )riC0 2 Ri 



C0 2 R3 



in der 



B 1 und B2 jeweils unabhflngig voneinander ein Wasserstoffatom; sine Hydroxygruppe; einen -Rest OR 2 
bedeuten, wobei R2 einen C 1 -C 4 -Alkytrest Oder einen Rest Ar-Y darstellt, in dem Ar einen unsubstituierten 
Oder mit einem bis drei Substituenten, ausgewahlt aus Methylendioxy-, Hydroxy-, C-t-C^AIkoxy-, Fluor- und 
Chlorresten, substituierten Phenyl- oder Naphthylrest bedeutet, und Y ein Wasserstoffatom oder einen C r C 4 - 
25 Alkylrest darstellt; oder in der B 1 und B2 an benachbarte Kohlenstoffatome gebunden sind und B 1 und B2 

zusammen mit diesen benachbarten Kbhlenstoffatomen einen Benzolring odereine Methylendioxygruppe bH- 
den; 

A eine Bindung, eine Methylengruppe oder ein Sauerstoffatom. Schwefelatom oder einen Rest NR4 oder 
NCOR5 darstellt. wobei R4 ein Wasserstoffatom, einen d -C 4 -Alkylrest Oder einen Rest Ar-Y- und R 5 eine CF 3 - 
30 Gruppe, einen C<| -C^-Alkylrest oder einen Rest Ar-Y- darstellen; 

R3 ein Wasserstoffatom oder eine -CHgOCtOJCfCHafe-Gruppe darstellt; 

R 1 ein Wasserstoffatom, einen C r C 4 - Alkylrest oder eine -CHgOCfOWCHah-Gruppe darstellt; und 
n eine ganze Zahl mit dem Wert 1 bis 3 ist. 

35 2. Verbindung nach Anspruch 1 , wobei A eine Methylengruppe darstellt. 

3. Verbindung nach einem der Anspruche 1 oder 2, wobei n den Wert 1 hat. 

4. Verbindung nach einem der Anspruche 1 , 2 oder 3, wobei Rj und R 3 ein Wasserstoffatom darstellen. 

40 

5. Verbindung nach Anspruch 1 , wobei A -O- bedeutet. 

6. Verbindung nach Anspruch 1 , wobei A -S- bedeutet. 

45 7. Verbindung nach Anspruch 1 , wobei A -NH- bedeutet 

8. Verbindung nach Anspruch 1 , nSmlich [4S-[4<i, 7a(R*), 12bp]]-7-K1 Oxo-2-carboxymethyl-3-phenylpropyl)arnino]- 
1 l 2,3,4,6,7,8,12b-octahydro-6-oxopyrido[2 f 1 -ap]benzazepin-4<arbonsaure oder 

[4S-[4a, 7a(R*), 1 2b0]J-7-[(1 Oxo-2-(pivaloyloxymethylca^ ,2,3,4,6,7,8, 1=2b- 

50 octahydro-6-oxopyrido(2, 1 -aJ[2]benzazepin-4<artx)nsaiJrepivaloyloxymethylester oder 

[4S-[4a, 7a(R*), 12bp]]-7-[<1 -Oxo-2-(methylcarboxy)methy-3-phenylpropy0amino]-1 ^2,3.4,6,7,8, 12b-octahydro-6- 

oxopyrido[2 ,1-a][2]benzazepin-4-carbortsaure oder 

[4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo-2-(methyk»rto 

oxopyrido[2, 1 -a][2]benzazepin-4-carbonsaurepivaloyloxymethylester oder 
55 [4S-[4a, 7a(R*), ^bpD^-Kl^xo^-carbo^methyl-S-phenylpropylJaminol-I^.S^, 6,7,8,12b-octahydro^6-oxopy- 

rido[2,1 -a]t2]benzazepin-4-carbonsaurepivaloylQxymethylester oder 

[4S-[4a. 7a(R*), 12bp]]-74(1-Oxo^-(pivaloyloxymeth^c^ ,2,3,4,6,7,6,12b- 
octahydro-6-oxopyridoJ2,1 -a][2]benzazepin-4^carbonsaure Oder 

[4S-[4a, 7a{R*), 12bp]]-7-K1-Oxo-2Karboxymethyl-3-phenylpropyl)amino]-3,4,6,7, 8,12b-hexahydro-6-oxo-1H-[1, 
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4]-oxazino[3,4-a][2Jbenzazepin-4^rboreaureoder 

[4S-[4a. 7a(R*), 12bpl]-7-[(10xo^-carboxymethy^ 8,12b-hexahydr<y6-oxo-1HH1, 
4]-thiazino[3.4-a][2]benzazepin-4-cartx>nsaure Oder 

[4S-[4a, 7a(R*). 12bp]]«7-[(10xo-2^rbQ)cymethy1-3^h^ 8,12b-hexahydro^6-oxo-1 H-[1 , 

5 4]-azazino[3,4-a][2]benzazepin-4-carbonsaure Oder 

[4S-(4a, 7a(R*). 12bp]]-7-[(10xo-2-carboxymethyl-3i3henylpropyl)amin^-3 .4,6,7,8, 12b-hexahydrch6-oxo-1 H-{1 , 
4]-N 4 -tr'rftuoracetyl-azazino[3 f 4-a][2]benzazepin-4K»rbonsaureoder 

[6a(R*), 1 1bp]^[(S)-1<)xo-2^rboxymethyl^ 1b-heptahydro-5-oxo-pyrrolo[2 l 
1 -a][2]benzazepin-3(S)-carbonsauremethylester Oder 
10 [6a(R*), 1 1bp]^-[(S)-10xo-2K»rtx)xym^ 
1 -a][2]benzazepin-3(S)-carbonsaure. 

9. Arzneimittel, das eine Verbindung nach einem der AnsprOche 1 bis 8 enthait 

is 10. Arzneimittel nach Anspruch 9, das geeignet 1st. urn elne durch Endorphin Oder Enkephalin vermittette, analgeti- 
sche Wirkung zu erzielen. 

11. Arzneimittel nach Anspruch 9, das geeignet ist. urn eine durch ANP vermittelte. hypotensive Wirkung zu erzielen. 
20 1 2. Arzneimittel nach Anspruch 9, das geeignet ist. urn eine durch ANP vermittelte, diuretische Wirkung zu erzielen. 

13. Arzneimittel nach Anspruch 9, das zur Behandlung von Stauungsherzinsuffizienz geeignet ist 

14. Arzneimittel nach Anspruch 9, das zur ACE-Hemmung geeignet ist. 

25 

1 5. Arzneimittel nach Anspruch 14, das zur Erzielung einer hypotensiven Wirkung geeignet ist. 

16. Arzneimittel nach Anspruch 14, das zur Erzielung einer die Wahrnehmung verstarkenden Wirkung geeignet ist. 

so 17. Arzneimittel nach Anspruch 14, das zur Behandlung von Stauungsherzinsuffizienz geeignet ist. 

18. Zusammensetzung, umfassend eine analysierbare Menge einer Verbindung nach Anspruch 1 im Gemisch Oder in 
anderer Weise im Verbund mit einem inerten Trager. 

35 1 9. Arzneimittel nach Anspruch 9. das geeignet ist, urn eine Immunsuppression zu bewirken. 

Patentanspruche f Or folgenden Vertragsstaat : ES 

1 . Verfahren zur Herstellung der Verbindungen der formel 



40 



Bi 



50 



45 




I 



55 



in der 



B 1 und B2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Rest -OR2 
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bedeuten, wobei R2 einen C r C 4 -Alkylrest oder einen Rest Ar-Y darstellt. in dem Ar einen unsubstituierten 
Oder mit einem bis drei Substituenten, ausgewahtt aus Methyiendioxy-, Hydroxy-, -C 1 -C 4 -AIkoxy- i fluor- und 
Chlorfeslen, substituierten Phenyl- oder Naphthylrest bedeutet, und Y ein Wasserstoffatom oder einen<VC 4 - 
Alkylrest darstellt; oder in der B 1 und B2 an benachbarte Kohlenstoffatome gebunden sind und 8 1 und Bg 
5 zusammen mit diesen benachbarten Kohlenstoffatomen einen Benzolring oder eine Methylendioxygruppe bil- 

den; 

A eine Bindung, eine Methylengruppe Oder ein Sauerstoffatom, Schwefelatom oder einen Rest NR4 oder 
NCOR5 darstellt, wobei R 4 ein Wasserstoffatom, einen Ct^-Alkylrest oder einen Rest Ar-Y- und R 5 eine<CF 3 - 
Gruppe, einen CrCoo-Alkylrest oder einen Rest Ar-Y- darstellen; 
10 R 3 ' ein Wasserstoffatom darstellt; 

R 1 ' ein Wasserstoffatom darstellt; und 

n eine ganze Zahl mit dem Wert 1 bis 3 ist, umfassend 



die Umsetzung einer Verbindung der Formel 



15 



20 



25 



30 




C0.2CHPh 2 



in der B 1a B2, A und n wie vorstehend definiert sind und R^ eine t-Butytgruppe darstellt, mit einer^Saure. 
35 2. Verfahren zur Herstellung der Verbindungen der Formel 



40 




50 G02R3 " 



in der 



B t und B2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Rest -OR 2 
bedeuten, wobei R2 einen -C 4 - Alkylrest oder einen Rest Ar-Y- darstellt. in dem Ar wie in Anspruch 1 <tef iniert 
ist, und Y ein Wasserstoffatom oder einen Cj-CV Alkylrest darstellt; oder in der B 1 und Bg an-benachbarte Koh- 
lenstoffatome gebunden sind und B«j und B2 zusammen mit diesen benachbarten Kohlenstoffatomen einen 
Benzolring oder eine Methylendioxygruppe bilden; 
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A eine Bindung, eine Methylengruppe Oder ein Sauerstoffatom, Schwefelatom Oder einen Rast NR4 Oder 
NGOR5 darstellt, wobei R 4 ein Wasserstoffatom, einenCi-CVAity'sst Oder einenflest Ar-Y- und tf 5 eine^V 
Gruppe, einen C r C 10 -Alkylrest Oder einen Rest Ar-Y- darstellen; 
R 3 " eine -CH 2 OC(0)C(CH3)3-Gruppe darstellt; 
R^' eine -CH 2 OC(0)-C{CH3)3-Gruppe darstellt; und 
n eine ganze-Zahl mil dem Wert 1 bis 3 tst t umfassend 

die Umsetzung einer Verbindung der Forme! 



Bi 




in der B 1t B^ A und n wie vorstehend definiert sind und R^ und R 3 * ein Wasserstoffatom darstellen, mh Chlorme- 
thylpivalat in Gegenwart einer geeigneten Base. 

Verfahren zur Herstellung der Verbindungen der Formel 



Bi 




in der 

Bt und B 2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe: .einen Rest OR 2 
bedeuten, wobei R 2 einen C 1 *C 4 -Alkylrest Oder einen Rest Ar-Y darstellt in dem Ar wie in Anspruch 1 definiert 
ist, und Y ein Wasserstoffatom oder einen d «C 4 -Alkylrest darstellt; oder in der B 1 und B 2 an benachbarte Koh- 
lenstoffatome gebunden sind und und B^zusammen mit diesen benachbarten Kohlenstoffatomen einen 
Benzolring oder eine Methylendioxygruppe bilden; 

A eine Bindung, eine Methylengruppe oder ein Sauerstoffatom, Schwefelatom oder einen Rest NR4 oder 

NCOR5 darstellt, wobei R 4 ein Wasserstoffatom, einen -C 4 -Alkylrest oder einen Rest Ar-Y- und R 5 eineCF 3 - 

Gruppe, einen C r C 10 -Alkylrest Oder einen Rest Ar-Y- darstellen; 

R 3 * ein Wasserstoffatom darstellt; 

R 1 m einen Ci -C 4 -Alkylrest darstellt; und 
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n eine ganze Zahl mit dem Wert 1 bis 3 ist, umfassend 
die Umsetzung einer Verbindung der Formel 



Bi 




in der B 1f Bg. A, R3* und n wie vorstehend definiert sind und -R^' einen CrC 4 -Alkylrest darstellt mit Palla- 
dium/Aktivkohle in Gegenwart von Wasserstoff. 

Verfahren zur Herstellung der Verbindungen der Formel 



3i 




in der 

B 1 und B2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Rest -OR 2 
bedeuten, wobei R2 einen Ci-C^Alkylrest Oder einen Rest Ar-Y darstellt in dem Ar wie in Anspruch 1 definiert 
ist und Y ein Wasserstoffatom Oder einen -C 4 - Alkylrest darstellt; Oder in der und B2 an benachbarte Koh- 
lenstoffatome gebunden sind und B 1 und B2 zusammen mit diesen benachbarten Kbhlenstoffatomen einen 
Benzotring oder eine Methylendioxygruppe bilden; 

A eine Bindung, eine Methylengruppe oder ein Sauerstoffatom, Schwefelatom oder einen Rest NR4 oder 

NCOR5 darstellt wobei R 4 ein Wasserstoffatom, einen 0^4- Alkylrest oder einen Rest Ar-Y- und R 5 eine*CF 3 - 

Gruppe, einen Ct-CKrAlkylrest oder einen Rest Ar-Y- darstellen; 

R 3 " eine -CH 2 OC(0)C(CH3)3-Gruppe darstellt; 

R^" einen Ci-C^AIkylrest darstellt; und 

n eine ganze Zahl mit dem Wert 1 bis 3 ist, umfassend 

die Umsetzung einer Verbindung der Formel 
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«C0 2 R3 



A 



B 2 



in der B,, B2, A, n und R^" wie vorstehend definiert sind und R 3 * ein Wasserstoffatom darstellt, mlt^Chlormethylpi- 
valat in Gegenwart einer geeigneten Base. 

Verfahren zur Herstellung der Verbindungen der Formet 



B 1 und B2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Rest -OR 2 
bedeuten, wobei R 2 einen -C 4 -Alkylrest Oder einen Rest Ar-Y- darstellt, in dem Ar wie in Anspruch 1 definiert 
ist, und Y ein Wasserstoffatom oder einen -C 4 -AJky1rest darstellt; Oder in der B 1 und 63 an benachbarte Koh- 
lenstoffatome gebunden sind und B 1 und B2 zusammen mit diesen benachbarten Kbhlenstoffatomen einen 
Benzolring oder eine Methylendioxygruppe bilden; 

A eine Bindung, eine Methylengruppe oder ein Sauerstoffatom, Schwefelatom oder einen Rest NR4 Oder 
NCOR5 darstellt, wobei R4 ein Wasserstoffatom, einenC r C 4 -Alkylrest ^ e \ ner} Ar-Y- und R 5 eineCF 3 - 
Gruppe, einen Ct-C^-Alkylrest oder einen Rest Ar-Y- darstellen; 
R 3 M eine -CH 2 OC(0)C(CH3)3-Gruppe darstellt; 

ein Wasserstoffatom darstellt; und 
n eine ganze Zahl mit dem Wert 1 bis 3 ist, umfassend 

die Umsetzung einer Verbindung der Formel 




I 



V 



in der 
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3i 




in der B 1a B2. A, n und R 3 " wie vorstehend definiert sind und einen C 1 -"C4-AIkykest darstellen, mit einer Base. 
Verfahren zur Herstellung der Verbindungen der Formel 



Bi 




in der 

B 1 und B2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Rest -OR 2 
bedeuten, wobei R 2 einen C^-C^AIkylrest Oder einen Rest Ar-Y darstellt, in dem Ar wie in Anspruch 1 definiert 
ist, und Y ein Wasserstoffatom Oder einen C 1 -C 4 -Aikylrest darsteltt; Oder in der B 1 und B2 an benachbarte Koh- 
lenstoffatome gebunden sind und B 1 und zusammen mit diesen benachbarten Kbhlenstoffatomen einen 
Benzolring oder eine Methylendioxygruppe biiden; 

A eine Bindung, eine Methyl engruppe oder ein Sauerstoffatom, Schwefelatom Oder einen Rest NR4 oder 

NCOR5 darstellt wobei R4 ein Wasserstoffatom, einen CrC^AIkylrest oder einen Rest Ar-Y- und R 5 eineCF 3 - 

Gruppe, einen d -C 10 -Alkylrest oder einen Rest Ar-Y- darstellen; 

R 3 * ein Wasserstoffatom darstellt: 

R^ eine -CH20C(0)-C(CH3)3<3ruppe darstellt: und 

n eine ganze Zahl mit dem Wert 1 bis 3 ist. umfassend 

die Umsetzung einer Verbindung der Formel 
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fix 




in der B2, A und n wie vorstehend definiert sind und Rr eine - CH 2 OC(0)<KCH 3 )3-Gruppe darsteltt. mit Pal- 
ladium/Aklivkohle in Gegenwart von Wasserstoff. 

7. Veriahren nach einem der AnsprOche 1 bis 6, wobei in der hergestellten Verbindung A eine Methylengruppe dar- 
stelrt. 

8. Verfahren nach einem der AnsprOche 1 bis 7, wobei in der hergestellten Verbindung n den Wert 1 hat 

9. Verfahren nach einem der AnsprOche 1 bis 6, wobei in der hergestellten Verbindung A -O- bedeutet 

10. Veriahren nach einem der AnsprOche 1 bis 6, wobei in der hergestellten Verbindung A - S-bedeutet 

11. Verfahren nach einem der AnsprOche 1 bis 6, wobei in der hergestellten Verbindung A -NH- bedeutet. 

12. Veriahren zur Herstellung einer Verbindung nach Anspruch 1 bis 6, namlich^4S-|4a, 7a(R*), 12bpD-7-[{1-Oxo-2- 
carboxy-methyl-3-phenylpropyl)amino]-1 ,2,3,4,6,7.8,1 2b-octahydro j 6-axopyrido p. 1 -a]{2]benzazepin-4-carbon- 
sdure oder 

[4S-[4a, 7a(R*), 12bp]]-7-[(lOxc^2-(pivaloyloxymethylra £.3.4,6,7,8, 12b- 

octahydro-6-oxopyrido[2,1 -a][2]ben2azepin^<»rbonsaurepivaloyloxymetriyiester oder 

[4S-[4a, 7a(R*). 12bp]]-7-[(1-Oxo-2-(methylcarbo^ ,2,3,4,6.7,8, 12b-octahydro-6- 

oxopyrido[2, 1 -a][2]benzazepin-4-carbonsdure oder 

[4S-[4a, 7a(R*), 12bp]]-7^(10xo-2-(methylcarbQxy)methyl-3i)henylpr<vyOamino]-1 ,2,3,4,6,7,8, 12b-octahydro€- 
oxopyrido[2, 1 -a][2]berizazepin-4-<»rbonsaurepivalo^oxymethylester oder 

[4S-[4a, 7a(R*). 12bp]]-7-[(1-Oxo^-carboxyrnethyl-3-phenylpropyl)amino]-1 .2,3,4, 6,7,8, 1 2b-octahydro^6-oxopy- 
rido[2,1-a][2]berizazepin-4K»itK)nsaurepivaloyloxymethylester oder 

[4S-[4a, 7a(R*), 12bp]]-7-[(1 <>xo-2-(pivalcyloxymethylcarb^ £.3,4,6.7,8,1 2b- 

octahydro-6-oxopyrido[2,1 -a][2]benzazepin-4-carbonsfiure oder 

[4S-[4a, 7a(R*), 12bpD-7-[(10xo-2-«ubaxymeth^ 8,1 2b-hexahydro^-oxo-1 H-{1 , 

4]-oxazino[3,4-a][2Jbenzazepin-4-carbonsaure Oder 

[4S-[4a. 7a(R*), 12bp]]-74(1<)xo-2K)arboxymethyl-3-phenylpropyl)amino]-3.4,6,7, 8,12b-hexahydo-6-oxo-1H-(1, 
4]-thiazino[3,4-a][2]benzazepin-4-carbonsaure oder 

[4S-{4a, 7a(R*). 12bp]]-7-[(1-Oxo-2-cailK»cyme^ 8,12b-hexahydro-6-oxo-1H-{1, 
4]-azazino[3,4-a][2]benzazepin-4-carbonsaure oder 

J4S-[4a, 7a(R*). 12bp]]-7-[(1<)xo-2-cai1x»cymeth^^ 1 2b-bexahydro-6-oxo- 1 H-{1 , 

4]-N 4 -trifluoracetyi-azazino[3,4-a][2]benzazepin-4-carbonsdure oder 

[6a(R*), 1 1bp]-6-[(S)-1-Oxo^-carboxymethyl-3-phenylpropyl)amin^-1, 2.3,5.6.7,1 1b-heptahydro-5-oxo-pyrrolo{2, 
1 -a][2]benzazepin-3(S)-carbonsduremethylester oder 

[6a(R*), 1 1bpi-e-KSJOOxo^-carboxymethyl-S-phenylpropylJaminoJ-I^.S.S^J.1 1b-heptahydro-S«>xo-pyrrolo{2, 
1 -a][2]benzazepin-3-<S)-carbonsaure. 

13. Verfahren zur Herstellung eines Arzneimittels, umfassend das Kbmbinieren einer Verbindung nach einem der 
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AnsprGche 1 bis 12 mit einem pharmazeutisch vertrfiglichen Trflger. 

14. Verfahren nach Anspruch 13, wobei das hergestellte Arzneimittel zur Hemmung der Enkephalinase geeignet 1st. 

15. Verfahren nach Anspruch 13, wobei das hergestellte Arzneimitlel geeignet ist, urn eine durch Endorphin Oder 
Enkephalin vermittelte, analgetische Wirkung zu erzielen. 

16. Verfahren nach Anspruch 13, wobei das hergestellte Arzneimittel geeignet ist urn eine durch ANP vermittelte, 
hypotensive Wirkung zu erzielen. 

17. Verfahren nach Anspruch 13, wobei das hergestellte Arzneimittel geeignet ist, urn eine durch ANP vermittelte, 
diuretische Wirkung zu erzielen. 

18. Verfahren nach Anspruch 13, wobei das hergestellte Arzneimittel zur Behandlung von "Stauungsherzinsuff izienz 
geeignet ist. 

19. Verfahren nach Anspruch 13, wobei das hergestellte Arzneimittel zur ACE-Hemmung geeignet ist. 

20. Verfahren nach Anspruch 19, wobei das hergestellte Arzneimittel zur€rzielung einer hypotensiven Wirkung geeig- 
net ist. 

21. Verfahren nach Anspruch 19, wobei das hergestellte Arzneimittel zur Erzielung einer die Wahrnehmung verstar- 
kenden Wirkung geeignet ist. 

22. Verfahren nach Anspruch 19, wobei das hergestellte Arzneimittel zur Behandlung von Stauungsherzinsuff izienz 
geeignet ist. 

23. Zusammensetzung, umfassend eine analysierbare Menge einer Verbindung nach Anspruch 1 irrvGemisch oder in 
anderer Weise im Verbund mit einem inerten TrSger. 

24. Verfahren nach Anspruch 13, wobei das Arzneimittel geeignet ist, urn eine Immunsuppression zu bewirken. 
PatentansprOche f Or folgenden Vertragsstaat :<GR 

1. Verbindung der Formel 



3i 




I. 



in der 

B 1 und B2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; .einen Rest -OR 2 
bedeuten, wobei R 2 einen C^-Alkylrest oder einen Rest Ar-Y darstellt, in dem Ar einen unsubstituierten 
Oder mit einem bis drei Substituenten, ausgewfihlt aus Methylendioxy-, Hydroxy-, tVC 4 -Alkoxy-, Fluor- und 
Chlorresten.substituierten Phenyl- oder Naphthylrest bedeutet, und Y ein Wasserstoffatom oder einen-CrC^ 
Alkylrest darstellt; oder in der Bj und B2 an benachbarte Kohlenstoffetome gebunden sind und und B2 
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zusammen mh diesen benachbarten Kohlenstoffatomen einen Benzolring oder eine Methylendiaxygruppe bil- 
den; 

A eine Bindung, eine Methylengruppe oder ein Sauerstoffatom, ^Schwefelatom oder einen Rest NR4 oder 
NCOR5 darstellt, wobei R 4 ein Wasserstoffatom, einenC-j-C^AIkylrest oder einen Rest Ar-Y- und R 5 eineCF 3 - 
Gruppe, einen •C 1 -C 10 -AIl^irest oder einen Rest Ar-Y- darstellen; 
R 3 ein Wasserstoffatom oder eine <;H20C{0)C(CH 3 ) 3 33rtjppe darstellt; 

R 1 ein Wasserstoffatom, einen Ci-C^AIkylrest oder eine -C^OqO)-C(CH3)3-Gruppe darstellt; und 
n eine ganze Zahl mit dem Wert 1 bis 3 ist 

2. Verbindung nach Anspruch 1 , wobei A eine Methylengruppe darstellt. 

3. Verbindung nach einem der AnsprOche 1 oder 2, wobei n den Wert 1 hat. 

4. Verbindung nach einem der AnsprOche 1 , 2 oder 3, wobei R 1 und R 3 ein Wasserstoffatom darstellen. 

5. Verbindung nach Anspruch 1 , wobei A -O- bedeutet. 

6. Verbindung nach Anspruch 1 , wobei A -S- bedeutet 

7. Verbindung nach Anspruch 1 , wobei A -NH- bedeutet 

8. Verbindung nach Anspruch 1 , namlich [4S-[4a, 7a(R*), 1 2bpfl-7-{(1 -Oxo-2-carboxymethyl-3-phenytpropyl)amino]- 
1 ,2,3,4,6.7,8, 1 2b-octahydro-6-oxopyrido[2, 1 -aJ{2]benzazepin-4-carbonsaure oder 

[4S-[4a, 7a(R*), 12bp]]-7-[(10xo-2-(pivalc^oxymethyk»rb^ 
octahydro-6-oxopyrido[2,1-a][2]benzazepi^^ 

{4S«[4a, 7a(R*). 1 2bp]]-7-[(1 -Oxo-2-(methylcarboxy)methyl-3-phenylpropyl)amino]-1 £,3,4,6,7,8. 1 2b-octahydro-6- 
oxopyrido[2 t 1 -a][2]benzazepin-4-carbonsaure oder 
[4S-[4a, 7a(R # ), 12bp]]-7-[(lOxo-2-(methylcarbc^)met^ 
oxopyrido[2, 1 -a][2]benzazepin-4-carbonsaurepivaloyloxymethylester oder 

[4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyl)amino]-1 ,2,3,4, 6,7,8,1 2b-octahydro-6-oxopy- 
rido[2,1 -a][2]benzazepin-4<»rtx)nsaurepivaloylQxymethylester oder 

[4S-(4a, 7a(R*). 1 2bp]]-7-[(1 Oxo-2-(pivalc^oxymethylc»rboxy)methyl-3-phenylpropyl)an^rK)]^ ,2,3,4,6,7,8, 1 2b- 
octahydro-6-oxopyrido[2, 1 -aP]benzazepin-4-carbonsdure Oder 

[4S-{4a, 7a(R*). 12bpi]-7-[(lOxo-2-cartK»cymethyl-3-phenylpropyl)amino]-3.4 l 6,7, 8,12b-hexahydro^oxo-1H4l, 
4]-oxazino[3.4-a][2]benzazepin-4-carbons&ure Oder 

[4S-[4a, 7a{R*), 12bp]]-7-[(1<)xo-2-carbQxymethyl-^ 8,12b-hexahydro-6-oxo-1H-{1, 
4]-thiazino[3.4-a][2]benzazepin-4-carbonsfiure oder 

[4S-[4a, 7a(R*), ^plJ^-KlOxo^-c^rtK^methyl-S^henylpropyOaminol-S^.ej, 8,12b-hexahydro-6-oxo-1H-[1, 
4]-azazino[3.4-a][2]benzazepin-4-carbonsaureoder 

[4S-[4a, 7a(R*), 12bpfl-7-[(1-Oxo-2-«irbQxym 12b-hexahydro^-oxo-1H-{1, 
4]-N 4 -trrfluoracetyl-azazino[3 l 4-al[2]benzazepin-4-carbonsaureoder 
[6a(R*). 11bpK-[(S)-1<)xo£-cartx>xym^^ 
1-a][2]benzazepin-3(S)-cartx)nsauremethylester oder 

[6a(R*) f 1 1bp]^-[(S)-1-Oxo-2H»rboxymethyl-3-phenylpropyl)amino]-1,2 ( 3,5,6,7,1 1b-heptahydro-5-oxo-pyrrolo[2, 
1 -a][2]benzazepin-3(S)-carbonsaure 

9. Verfahren zur Herstellung eines Arzneimittels, umfassend das Kombinieren einer Vertindung nach einem der 
AnsprOche 1 bis 8 mit einem pharmazeutisch vertraglichen Trflger. 

10. Verfahren nach Anspruch 9, wobei das hergestellte Arzneimittel zur Hemmung der Enkephalinase geeignet ist. 

11. Verfahren nach Anspruch 9, wobei das hergestellte Arzneimittel geeignet ist, urn eine durch Endorphin oder Enke- 
phalin vermittelte, analgetische Wirkung zu erzielen. 

12. Verfahren nach Anspruch 9, wobei das hergestellte Arzneimittel geeignet ist, urn eine durch ANP vermittelte, hypo- 
tensive Wirkung zu erzielen. 

13. Verfahren nach Anspruch 9, wobei das hergestellte Arzneimittel geeignet ist, urn eine durch ANP vermittelte. diure- 
tische Wirkung zu erzielen. 
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14. Verfahren nach Anspruch 9, wobei das hergestellte Arzneimittel zur Behandlung von *Stauungsherzinsuff izienz 
geeignet ist. 

15. Verfahren nach Anspruch 9, wobei das hergestellte Arzneimittel zur ACE-Hemmung geeignet ist. 

16. Verfahren nach Anspruch 15, wobei das hergestellte Arzneimittel zurErzielung einer hypotensiven Wirkung geeig- 
net ist 

17. Verfahren nach Anspruch 15. wobei das hergestellte Arzneimittel zur £ rzielung einer die Wahrnehmung verstar- 
kenden Wirkung geeignet ist. 

18. Verfahren nach Anspruch 15, wobei das hergestellte Arzneimittel zur Behandlung von Stauungsherzinsuffinenz 
geeignet ist. 

19. Zusammensetzung, umfassend eine analysierbare Menge einer Verbindung nach Anspruch 1 im Gemisch Oder in 
anderer Weise im Verbund mit einem inerten Trager. 

20. Verfahren nach Anspruch 9, wobei das Arzneimittel geeignet ist. urn eine Immunsuppression zu bewirkea 
Revendlcations 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IE, IT, LI, LU, MC, NL, PT, SE, 
1. Compos6 de formula 



B 1 et Bg repr6sentent chacun ind6pendamment un atome dtiydrogfcne, un groupe hydroxy ou -OR2, <tens 
lequel R2 represents un groupe alkyie en 0^4 ou un groupe Ar-Y, dans lequel Ar repr6sente un groupe ph6nyle 
ou naphtyle non substitu6 ou substitu6 par un k trois substituants choisis dans I'ensemble constitu6 de grou- 
pes m&hytenedioxy, hydroxy, alcoxy en d.4, fluoro et chloro et Y repr^sente un atome d'hydrogfcne ou un 
groupe alkyie en ; ou. lorsque 6^62 sont attaches & des atomes de carbone adjacents. B 1 et Bg peu- 
vent §tre pris ensemble avec lesdits atomes de carbone adjacents pour former un cycle benzene ou un groupe 
m£thyl6nedioxy ; 

A repr6sente une liaison, un groupe m6thyl6ne, un atome d'oxygfcne, de soufre. NR 4 ou NCOR 5 . <Jans lequel 

R 4 repr6sente un atome d'hydrogfcne, un groupe alkyie en-C^ ou un groupe Ar-Y- et R5 repr^sente ^CF 3 ou 

un groupe alkyie en c mo ou un groupe Ar-Y- ; 

R 3 repr6sente un atome d'hydrogfcne ou -CH 2 CX:(0)C(CH 3 )3 ; 

R 1 repr6sente un atome d'hydrogfcne, un groupe allele enC^ ou -CH20C(0)-C(CH3)3 ; 

n est un nombre entier compris entre 1 et 3. 

2. Compos6 conforme & la revendication 1 , dans lequel A repr6sente un groupe m&hytene. 




I. 



dans taquefle 
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3. Compose conforme k la revendication 1 ou la revendication 2, dans lequel n vaut 1 . 

4. Compose conforme aux revendications 1 . 2 ou 3, dans lequel R 1 et R 3 represented des atomes d'hydrogfcne 

5. Compose conforme k la revendication 1 , dans lequel A repr4sente -O-. 

6. Compost conforme k la revendication 1 , dans lequel A repr6sente -S-. 

7. Compost conforme k la revendication 1 , dans lequel A represente -NH-. 

8. Compos6 conforme k la revendication 1, le compose etant I'acide {4SiteJa{B^J2b$l-7i0^xo-2<aiboxyrT& 
thyl-3i)h6nylpropy0amino]-1£ ou 
I'acide [4S-[4a,7a(R*) ( 1 2bp]]-7-[(1 -oxo^-(pivaloyloxym6thylcartx>xy)m6tnyl-3-ph^ ,2,3.4,6,7.8, 
12b-octahydro^-oxopyrido{2 l 1-a]t2]benzaz6pine^-carboxy^ ester pivaloyloxymethylique ou 

I'acide [4S-[4a,7a(R*) ( 1 2bpfl-7-[(1 -oxo-2-(m6thyt(»rt>Gxy)meW ,2,3.4,6.7,8. 1 2b-octa- 

hydro-6-axopyrido[2, 1 -a] [2]benzaz6pine-4-carboxylique ou 
Tacide [4S-[4a,7a(Rai2bp]]-74(1-CKO-2-(rr^^^ 

hydro^-cwopyrido[2,1-a][2]ben2az^ine-4-carboxylique, ester pivaloyloxymethylique ou 
Tacide [4S-[4a,7a(R*),12bpD-7-[(1-oxo-^ 

oxopyrido[2,1 -a][2]benza26pine-4-carboxylique. ester pivaloyloxymethylique ou 
Tacide [4S-[4a.7a(R0,12bp]]-7^(1-oxo-2-(|^ 
12b-octahydro-6-oxopyrido[2,1 -a][2]benzazepine-4-carboxylique ou 
Tacide [4S-[4a,7c4R^,12bpn-7-{(lK>xo-2<aitK»^ 
1 H-[1 ,4]-oxazino[3,4-a][2]benzaz6pine-4-carboxylique ou 
Tacide [4S-[4a,7a(R^,12bp]]-7l(1-oxo-2-cart^ 
1 H-[1 ,4]-thiazino[3,4-a][2]benzazepine-4-carboxylique ou 
I'acide [4S-[4a,7a(RV2bp]]-7-[(1^xo-2K»rboxym^ 
1 H-[1 ,4]-azazino[3 l 4-a]l2]benzaz6pine-4-carboxylique ou 
I'acide [4SK4a,7a(R0,12bpD-7-[(1«>xo-2K»rb^ 
1 H-[1 ,4]-N 4 -trif luoroac6tyl-azazinc^,4-a][2]benzaz6pine-4-carboxylique ou 
l.acide [6a,(R # ),11bPH-[(S)-1-oxo-2^il30x^ 
. rolo[2, 1 -aJ[2]benzaz6pine-3(S)-carboxylique, ester m6thylique ou 

I'acide [6a,(R*),1 1 bp]-6-[(S)-1 <)xo-2K»rtx}xym6thyl-3iDh6nylpropyl)amino]-1 ,2,3,5,6,7,1 1 b-heptahydro-5-oxopyr- 
rolo[2,1-a][2]benzaz§pine-3(S)-carboxylique. 

9. Composition pharmaceutique contenant un compost conforme k I'une quelconque des revendications 1 a 8. 

10. Composition pharmaceutique conforme k la revendication 9, pouvant etre utilisee pour produire un effet analg^si- 
que k mediation par une endorphine ou une enk6phaline. 

1 1 . Composition pharmaceutique conforme k la revendication 9, pouvant fetre utilisee pour produire un «ffet hypotensif 
k mediation par I'ANR 

1 2. Composition pharmaceutique conforme k la revendication 9, pouvant fitre utilisee pour produire un effet diur^tique 
k mediation par I'ANR 

13. Composition pharmaceutique conforme k \k revendication 9, pouvant «re utiliseepour traiter I'insuffisance-cardia- 
que congestive. 

14. Composition pharmaceutique conforme k la revendication 9. pouvant Stre utilisee pour inhiber FACE. 

1 5. Composition pharmaceutique conforme k la revendication 14, pouvant §tre utilisee pour produire un effet hypoten- 
sif. 

16. Composition pharmaceutique conforme k la revendication 14, pouvant etre utilisee pour produire un effet d'ameiio- 
ration de ta cognition. 

17. Composition pharmaceutique conforme k la revendication 14, pouvant etre utilisee pour traiter llnsuffisance car- 
diaque congestive. 
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18. Composition comprenant une quantity dosable d'un compost de la revendication 1 en melange ou autre associa- 
tion avec un v6hicule inerte. 

19. Composition pharmaceutique conforme k ia revendication 9, pouvant dtre utilis6e pour effectuer une immunosup- 
pression. 

Revendications pour l*Etat contractant suivant : ES 
1 . Proc6d6 de preparation des compos6es de formuie 



Si 




dans laqueile 

B 1 et B2 repr6sentent chacun indSpendamment un atome d'hydrog&ie, un groupe hydroxy ou -OR2. dans 
lequel R 2 reprSserrte un groupe alkyle enC 1 .4 ou un groupe Ar-Y, dans leque! Ar repr&ente un groupe ph6nyie 
ou naphtyle non substitu6 ou substitu^ par un k trois substituants choisis dans Tensemble constitu6 de grou- 
pes m&hyl&nedioxy, hydroxy, alcoxy en C^, ftuoro et chJoro et Y repr6sente un atome d'hydrog&ne ou un 
groupe alkyle en €^4 ; ou, lorsque Bj et B2 sont attaches d des atomes de carbone adjacents, B 1 et B2 peu- 
vent §tre pris ensemble avec lendits atomes de carbone adjacents pour former un cycle benz&ne ou un groupe 
m6thy!6nedioxy ; 

A reprGsente une liaison, un groupe methylene, un atome d'oxyg&ne, de soufre, NR 4 ou NCOR 5 , dans lequel 
R 4 reprfeente un atome cfhydrogfcne, un groupe alkyle en C^ ou un.groupe Ar-Y- et R 5 repnSsente -CF 3 ou 
un groupe alkyle en C^q ou un groupe Ar-Y- ; 
R3 repr^sente un atome d'hydrogfcne ; 
R^ repr6sente un atome d'hydrog&ne et 
n est un nombre entier compris entre 1 et 3 

comprenant la r6action d'un compost de formuie 



Si 
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dans laquelle B 1( A et n sort tels que detinisd-dessus et R^ represente un groupe tertio-butyle, 
avec un acide. 

2. Proc6d6 de preparation des composes de formula 



et B2 representent chacun independamment un atome d'hydrogene. un groupe hydroxy ou -OR 2 , dans 
lequel R 2 represente un groupe alkyle en ou un groupe Ar-Y, dans lequel Ar est te! que defini dans la 
revendication 1 et Y represente un atome d'hydrogene ou un groupe alkyle en ; ou, lorsque B-i et B2 sont 
attaches & des atomes de carbone adjacents, B< i e\B 2 peuvent etre pris ensemble avec lesdHs atomes det»r- 
bone adjacents pour former un cycle benzene ou un groupe methyienedioxy ; 

A represente une liaison, un groupe methylene, un atome d'oxygene, de soufre, NR4 ou NCOR 5 , dans lequel 
R 4 represente un atome d'hydrogene, un groupe alkyle en ^.4 ou un groupe Ar-Y-^t R 5 represente -CF 3 ou 
un groupe alkyle en C^o ou un groupe Ar-Y-; 
R 3 W represente -CH 2 OC(0)C{CH3)3 ; 
R^ represente -CHsOCPJ-CfCHaja ; et 
n est un nombre entier compris entre 1 et 3 ; 

comprenant la reaction d'un compose de formule 



dans laquelle B 1( Bg, A et n sont tels que ctefinis ci-dessus et R,' et fl 3 ' representent un atome d'hydrogene, 
avec du pivalate de chloromethyle en presence d'une base appropriee. 

3. Proc6d6 de preparation des composes de formule 




dans laquelle 
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dans laqueile 

B 1 et B2 repr6sentent chacun ind6pendamment un atome d'hydrogfcne, un groupe hydroxy ou -OF^. dans 
lequel R 2 repr6sente un groupe alkyle en C^. A ou un groupe Ar-Y, dans lequel Ar est tel que ctefini dans la 
revendication 1 et Y reprise nte un atome cfhydrog&ne ou un groupe alkyle en ; ou, lorsque B t et B2 sort 
attaches k des atomes de carbone adjacents, B 1 et B2 peuvent Stre pris ensemble avec lesdits atomes de car- 
bone adjacents pour former un cycle benzene ou un groupe m6thyl6nedioxy ; 

A repr6sente une liaison, un groupe m6thytene, un atome d'oxygfcne, de soufre. NR4 ou MCOR 5 , dans lequel 
R4 repr6sente un atome d'hydrogfcne, un groupe alkyle en ou un groupe Ar-Y- et R 5 repr6sente a CF 3 ou 
un groupe alkyle en C^ Q ou un groupe Ar-Y ; 
R3' repr6sente un atome d'hydrog&ne ; 
R^" repr6serrte un groupe alkyle en C^, et 
n est un nombre entier compris errtre 1 et 3 ; 

comprenant la reaction d'un compos6 de formule 




dans laqueile B 1( B2, A et R 3 ' et n sont tels que d6finis ci-dessus et R/ reprfeente un groupe alkyle en 0^4, avec 
du palladium/carbone en presence d'hydrog&ne. 

Proc6d6 de preparation des composes de formule 
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rIV 



dans taquelle 



6 1 et B2 repr6sentent chacun indGpendamment un atome dfiydrogfene, un groupe hydroxy ou -OR^, dans 
lequel R2 repr6sente un groupe alkyle en ou un groupe Ar-Y, dans lequel Ar est tel que dSfini dans la 
revendication 1 et Y repr6sente un atome d'hydrogfcne ou un groupe alkyle en*C M ; ou, lorsque B 1 et Bg -sort 
attach6s k des atomes de carbone adjacents, B 1 et peuvent §tre pris ensemble avec lesdits atomes de car- 
bone adjacents pour former un cycle benz&ne ou un groupe m6thyldnedioxy ; 

A repr6sente une liaison, un groupe m§thy!6ne t un atome d'oxyg&ne, de soufre, NR4 ou NCOR5, dans lequel 

R4 reprGsente un atome d*hydrog6ne, un groupe alkyle en ou un groupe Ar-Y et R 5 reprfeente -CF 3 ou 

un groupe alkyle en C^io ou un Qroupe Ar-Y- ; 

R 3 W repr6sente -CHpC^OWCHak ; 

R n m repr6sente un groupe alkyle en ; et 

n est un nombre entier compris entre 1 et 3, 

comprenant la reaction d'un compost de formule 



dans laquelle B 1a B 2 . A, n et Rf sont tels que d6flnis ci-dessus et R 3 reptesente un atome d'hydrogfcne. avec du 
pivalate de chlorom6thyle en presence d'une base approprtee. 

5. Proc6d6de preparation des compos6sde formule 
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.V 
I 



dans laquelle 



B 1 et B2 repr£sentent chacun ind^pendamment un atome d'hydrog£ne, un groupe hydroxy ou -OR2, dans 
lequel R2 repr6sente un groupe alkyle en ou un groupe Ar-Y, dans lequel Ar est tel que d6fini dans la 
revendication 1 et Y represents un atome d.hydrogfcne ou un groupe alkyle en ; ou, lorsque B t et B2 sont 
attaches & des atomes de carbone adjacents, B 1 et B2 peuvent §tre pris ensemble avec lesdits atomes de-car- 
bone adjacents pour former un cycle benzene ou un groupe m6thyl£nedioxy ; 

A repr6sente une liaison, un groupe methylene, un atome d'oxygSne, de soufre. NR 4 ou NCOR 5 , dans lequel 
R4 repr6sente un atome cfnydrog£ne, un groupe alkyle en ou un groupe Ar-Y- et R 5 repr£sente -CF 3 ou 
un groupe alkyle en Ci. 10 ou un groupe Ar-Y ; 
R 3 " reprfeente -CHgOCfOJCfCHak ; 
H{ repr6sente un atome d'hydrogfcne ; et 
n est un nombre entier compris entre 1 et 3, 

comprenant la reaction d'un compose de formule 



dans laquelle B 1( B* A, n et R 3 " sont tels que definis ci-dessus et R t - repr6sente un groupe alkyle enC^. 
avec une base. 

6. Proc6d6 de preparation des composes de formule 
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-VI 



dans laquelle 



B 1 et Bg represented chacun indgpendamment un atome d'hydrog^ne, un groupe hydroxy ou OR 2 , dans 
teque! R 2 repr6sente un groupe alkyle en ou un groupe Ar-Y, dans lequel Ar est tel que d6fini dans la 
revendication 1 et Y reprSsente un atome d'hydrogfcne ou un groupe alkyle en ; ou, lorsque B 1 et B2 sont 
attaches & des atomes de carbone adjacents, Bt et B2 peuvent fetre pris ensemble avec lesdHs atomes de-car- 
bone adjacents pour former un cycle benzdne ou un groupe m6thy!6nedloxy ; 

A repr6sente une liaison, un groupe m6thy!6ne, un atome d'oxyg&ne, de soufre, NR4 ou NGOR 5 , dans lequel 
R 4 repr6sente un atome d'hydrogfcne, un groupe alkyle en-C^ ou un groupe Ar-Y- et R 5 reprSsente -CF 3 , ou 
un groupe alkyle en Cj . t 0 ou un groupe Ar-Y- ; 
R 3 ' repr6sente un atome d'hydrogfene ; 
R^ repr6sente -CH 2 OC(0)-C(CH3)3 ; et 
n est un nombre entier compris entre 1 et 3. 

comprenant la reaction d'un compose de formule 



dans laquelle B 1( B* A et n sont tels que dtfinis ci-dessus, R 3 " reprfeente diphenylem&hyl et Rr repr^sente 
CH20C(0)C(CH3) 3 , 

avec du palladium/carbone en presence d'hydrogfcne. 

7. Proc6d6 conforme & Tune quelconque des revendications 1 & 6, dans lequel, dans le compost pr6par6, A repr6- 
sente un groupe m6thy16ne. 

8. Proc6d6 conforme d I'une quelconque des revendications 1 d 7, dans lequel, dans le compos6 pr6par6, n vaut 1 . 

9. Proc6d6 conforme k Tune quelconque des revendications 1 & 6, dans lequel, dans le compose pr6par6, A repr$- 
sente -O-. 
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10. Proc6d6 confbrme k Tune quelconque <ies revendications 1 £'6, dans lequel, dans compose pr6par6, A repre- 
sente -S-. 

11. Proc6d6 conforme k I'une quelconque des revendications 1 k 6, dans lequel, dans le^compos6 prepare, A repr6- 
sente -NH-. 

12. Proc&te de preparation d'un compose conforme k J'une quelconque des revendications 1 k 6, le compost etant 
I'acide [4S-[4a, 7a(R*), 12bpD-7-K1-oxo^K»rt>oxymethyL^^ 

oxopyridof2, 1 -a][2]ben2az6pine-4-cait)0xylique ou 

I'acide [4S-[4a,7a(R*), 1 2bp]]-7-[(1 -oxo-2-(pivaloyloxym6thylcarto^ .2,3,4,6.7,8, 
12bKXtehydro-6-oxopyrido[2,1-a][2]^^ pivaloyloxymethyiique ou 

I'acide [4S-[4a,7a(R*).12bpI]-7-[{1-Qxo-2-(m6tW 
hydro-6-axopyrido[2, 1 -a][2]benzaz6pine-4-carboxyIique ou 

I'acide [4S-[4a,7a( R*), 1 2bp]]-7-[(1 -axo-2-(methyl<»rtx}xy)methyl^^^ 1 i2,3,4,6,7 t 8. 12b-ocla- 

hydro^-Qxopyridot2,1-a][2]beruaz^ine-4-carboxylique, ester pivaloyloxymethyiique ou 
I'acide [4S-[4«,7a(R*),12bpD-7-K1-oxo-2^ 

oxopyrido[2,1-a][2]benzaz6pine-4-carboxylique, ester pivaloytoxymethylique ou 

I'acide [4S-[4a.7a(R*), 1 2bpD-7-[(1 -oxo-2-(pi^loyloxym6thyk»rboxy)m6thyl-3-ph6nylpropyl)am £.3.4,6.7,8. 

12b-octahydro-6-oxopyrido[2,1 -a][2]benzaz6pine-4<»rbQxylique ou 

I'acide {4S^4a,7a(R*),12bp]]-74(1^xo-2K*rbo^ 

1 H-[1 .4]-oxazinoI3,4-aH2]benzaz6pine-4-carboxylique ou 

I'acide [4S^4o,7a(R0,12bp]]-7l(1<>xo-2«»rb^^ 

1 H-[1 ,4]-thiazino[3,4-a]p]benzaz6pine-4-carbaxylique ou 

I'acide [4S-[4a, 7a(R*), 1 2bp]]-7-{(1 ^xo^^rtwxyme^yl-S^nylpropylJaminol-S^.ej.S, 1 2b-hexahydro-6-oxo- 

1 H-[1 ,4]-azazino[3,4-a][2]benzazepine-4-carbaxylique ou 

I'acide [4SK4a,7a(R^,12bp]]-74(1<>xo^K»rt»^ 

1 H-[1 ,4]-N 4 -trif luoroac6tyl-aza2ino[3,4-a][2]benzaz6pine-4-carboxylique ou 

I'acide [6a,(R*), 1 1 bp]-6-{{S)-1 -oxo-2-carboxym6thyl-3-ph6nylpropyl)amino]-1 ,2,3,5.6,7, 1 1 b-heptahydro-5-oxopyr- 
rdo[2.1-a][2]benza26pine-3(S)-carboxylique. ester methylique ou 
I'acide [6a,(R*),11bp]^-KSH-oxo-2«^^ 
rolo[2,1-a][2]benzaz^)ine-3(S)-carboxylique. 

13. Proc6d6 de preparation d'une composition pharmaceutique comprenant la combinaison d'un compose prepare 
conformement k Tune quelconque des revendications 1 & 12 avec un v^hicule acceptaWedu point de vue pharma- 
ceutique. 

14. Proc6d6 conforme k la revendication 13, dans lequel la composition pharmaceutique preparee peut Stre utilise 
pour inhiber I'enkephalinase. 

15. Proc6d6 conforme k la revendication 13, dans lequel la composition pharmaceutique prepare peut etre utHis^e 
pour produire un effet analg6sique k mediation par une endorphine ou une enkephaline. 

16. Proc6d6 conforme k la revendication 13, dans lequel la composition pharmaceutique pr6par6e peut etre utilisSe 
pour produire un effet hypotensif k mediation par I'ANR 

17. Proc6d6 conforme k la revendication 13, dans lequel la composition pharmaceutique pr6pareepeut etre utilis6e 
pour produire un effet diruretique k mediation par I'ANR 

18. Proc6d6 conforme k la revendication 13, dans lequel la composition pharmaceutique prepare peut etre utilisee 
pour traiter I'insuffisance cardiaque congestive. 

19. Precede conforme k la revendication 13, dans lequel la composition pharmaceutique prepare peut etre utilis6e 
pour inhiber PACE. 

20. Proc6d6 conforme k la revendication 19. dans lequel la composition pharmaceutique prepareepeut etre utilis6e 
pour produire un effet hypotensif. 

21. Proc6d6 conforme k la revendication 19, dans lequel la composition pharmaceutique pr6par6epeut etre utilisee 
pour produire un effet d'ameii oration de la^cognition. 



56 



EP 0 534 492 B1 



22. Proc6d6 conforme k la revendication 19. dans lequel la composition pharmaceutique prepare peut fttre utilise 
pour traiter I'insutf isance cardiaque congestive. 

23. Composition comprenant une quantity dosable d'un compose de la revendication 1 en melange ou autre associa- 
tion avec un v6hicule inerte. 

24. Precede conforme k la revendication 13 dans lequel la composition pharmaceutique peut fttre utilise pour effec- 
tuer une immunosuppression. 

Revendications pour I'Etat contractant suivant : GR 

1. Compos6deformule 



B! et B2 represented chacun ind6pendamment un atome d'hydrogene, un groupe hydroxy ou -OR 2 , dans 
lequel R 2 repr6sente un coupe alkyle en ou un groupe Ar-Y, dans lequel Ar repr6serrte un groupe ph6nyle 
ou naphtyle non substitue ou substitue par un k trois substituants choisis dans I'enserrtble constitu6 de-grou- 
pes methytenedioxy, hydroxy, alcoxy enCi.4, fluoro et chloro et Y repr6sente un atome d'hydrogene ou un 
groupe alkyle en C M ; ou, lorsque B, et B2 sont attaches k des atomes de carbone adjacents, Bj et 62 peu- 
vent §tre pris ensemble avec lesdits atomes de carbone adjacents pour former un cycle benzene ou un groupe 
methytenedioxy ; 

A repr6sente une liaison, un groupe methylene, un atome d'oxygfcne, de soufre. NR4 ou NCOR 5 , dans lequel 
R 4 repr6sente un atome d'hydrogene, un groupe alkyle enC^ ou un groupe Ar-Y- et R 5 repr6sente -CF 3 ou 
un groupe alkyle eu Gj.io °u un Qtoupe Ar-Y- ; 
R 3 repr6sente un atome d'hydrogene ou -CH 2 OC(0)C(CH3) ; 

R 1 repr6sente un atome d'hydrogene, un groupe alkyle en ou-CH20C(0)0(CH3)3 f et 
n est un nombre entier compris entre 1 et 3. 

2. Compose conforme k la revendication 1 , dans lequel A reprSsente un groupe methylene. 

3. Compose conforme k la revendication 1 ou la revendication 2, dans lequel n vaut 1 . 

4. Compose conforme aux revendications 1 . 2 ou 3, dans lequel et R 3 represented des atomes d'hydrogene. 

5. Compose conforme k la revendication 1 , dans lequel A represente -0-. 

6. Compose conforme k la revendication 1 , dans lequel A repr6sente -S-. 

7. Compose conforme k la revendication 1 , dans lequel A repr6sente- -NH-. 

8. Compose conforme k la revendication 1, le compose etant racWe{4S-[4a,7a(RO,12bp]]-7^(1<)xo-2^rboxyrne- 
thyl-3-ph6nylpropyl)amino]-1 ,2,3.4,6.7,8. 1 2b-octahydro-6-oxopyridoi2. 1 -a][2Jbenzaz6pine-4-carboxylique ou 




dans laquelle 
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I'acide [4S^4a.7a(R*),12bp]]-7-K1-oxo-2-(piva 

12b-octahydro-€oxopyrido[2,1 -apjbenzaz^ir^e^artaxylique, ester pivaioyloxym6thylique ou 
I'acide [4S^4a,7a(R*),12bpfl-7-[<1-cao-2-^ 
hydro-6-axopyrido[2,1 -a](2]benzaz6pine-4-carboxylique ou 
I'acide [4S-[4a,7a(R*),12bp]]-7-[(1-axo-2-(m6^ 

hydro-6-oxopyrido[2,1 -a][2]benzaz6pine-4-carboxylique, ester pivaloyloxym6thylique ou 

I'acide [4S-[4a,7a(R*), 1 2bpJ]-7-[(1 -oxo-2^rboxym^hyl-3-ph6nylprcpy0amin(^-1 ,2,3.4:6.7,8. 12b-octahydro-6- 
oxopyrido[2.1-a][2]benzaz6pine-4-carboxylique. ester pivaioyloxym6thytique ou 

I'acide [4Sl4a.7c4R^,12bp]]«7-[(lK>xo-2-(pivaloylox^^ 1,2,3,4.6.7,8. 

1 2b-octahydro-6-oxopyrido[2, 1 -a][2]benzaz6pine-4-carbaxylique ou 

I'acide [4S44a,7a(R0.12bp]]-7l(1-oxo-2K»rbo)^ 

1 H-[1 ,4]-oxazino[3.4-a]t2]benzaz6pine-4-carboxylique ou 

I'acide [4S^4a,7a(R0,12bpfl-7^(lK>xo-2K»rbo^ 

1 H-[1 ,4]-thiazino[3,4-a][2]benzaz6pine-4-carboxylique ou 

I'acide [4S^4a.7a(R0.12bpn-74(1<>xo-2H»^ 

1 H-[ 1 ,4]-azazino[3,4-a][2]benzaz6pine-4-carboxylique ou 

I'acide [4S-[4a.7a(R*),12bp]]-7-{(1 K>xo-2K»rboxym6thyl-3-ph6nylpr^^^ 

1 H-[1 ,4]-N 4 -trifluoroac6ty1-azazjno|3,4-a][2]benzaz6pine-4-carboxylique ou 

I'acide [6a,(R*),1 1bp]^-[(S)-1-oxo-2K»rt^m6thyl-3i3h6nylpropy0aminc^-1 ,2,3.5,6,7,1 1 b-heptahydro-5-oxo-pyr- 
roto[2,1-a][2]benzaz6pine-3(S)-carboxylique, ester m&hylique ou 
I'acide [6a,(R^,11bp]-6-[(S)-1-oxo-2-carbo^ 
rolo[2,1-a][2]benzaz^>ine-3(S)-carboxylique. 

9. Proc6de de preparation d'une composition pharmaceutique comprenant la combinaison d'un compose conforme k 
I'une quelconque des revendications 1 k 8 avec un v£hicule acceptable du port de vue pharmaceutique. 

10. Proc6d6 conforme k la revendication 9, dans lequel la composition pharmaceutique -pr6par6e peut §tre utilis6e 
pour inhiber I'entephalinase. 

11. Proc6d6 conforme k la revendication 9, dans lequel la composition pharmaceutique pr6par6e peut £tre utilis6e 
pour produire un effet analg6sique k mediation par une endorphine ou une enk6phaline. 

12. Proc6d6 conforme k la revendication 9. dans lequel la composition pharmaceutique pr6par6e peut Gtre utilis6e 
pour produire un effet hypotensif k mediation par i'ANP. 

13. Proc6d6 conforme k la revendication 9. dans lequel la composition pharmaceutique pr£par£e peut fitre utiliste 
pour produire un effet diurftique k mediation par I'ANP. 

14. Proc6d6 conforme k la revendication 9. dans lequel la composition pharmaceutique pr£par6e peut §tre utilise 
pour traiter linsuff tsance cardiaque congestive. 

15. Proc6d6 conforme k la revendication 9, dans lequel la composition pharmaceutique prSparGe-peut fetre utilise 
pour inhiber PACE. 

16. Proc6d6 conforme k la revendication 15, dans lequel la composition pharmaceutique pr6par6e peut 6tre utilise 
pour produire un effet hypotensif. 

17. Proc6d6 conforme k la revendication 15, dans lequel la composition pharmaceutique pr6par6e peut Gtre utilise 
pour produire un effet d'am6lioration de la cognition. 

18. Proc6d6 conforme k la revendication 15, dans lequel la composition pharmaceutique pr6par6e peut §tre utilis6e 
pour traiter linsuff isance cardiaque congestive. 

19. Composition comprenant une quantity dosable d'un compos6 de la revendication 1 en m6langeou autre associa- 
tion avec un v6hicule inerte. 

20. Proc6d6 conforme k la revendication 9 dans lequel la composition pharmaceutique peut Stre utilises pour effectuer 
une immunosuppression. 
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